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) IN TV TUBE 


THE QUALITY OF 


RCA TUB 


$ Jummumentd.. 


the best established brand name 
is your biggest stock in trade 


Every RCA picture tube you install sells the 

idea of long-term, high-quality performance 

& ...and helps develop a permanent customer. 

Stocking and recommending RCA picture 

tubes is good business, because no other brand 

enjoys greater customer confidence . . . and customer 
confidence is your stock in trade. 

Remember—more RCA picture tubes are now in 

active service than those of any other manufacture 

. . over 5 million since the advent of commercial tele- 


vision, when RCA pioneered the first large-scale 
production of picture tubes. Yes, RCA picture tubes 
of all types have consistently given outstanding per- 
formance. 

And, today, RCA kinescopes carry a factory war- 
ranty that guarantees your Customers against any 
defect for six months from the date of installation. 

Your local RCA Tube Distributor carries a com- 
plete line of RCA kinescopes. Whether you want one 
or a hundred . . . he’s ready to serve you. 


Keep informed ... keep in touch with your RCA Tube Distributor 


wy 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 


HARRISON, M.J. 


PLL TRAIN YOU FOR YOUR 
FCC LICENSE 


A Federal Communications Commission 
Commercial Operator’s License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two-way, Mobile or Micro-wave Re- 
lay Radio. Mail coupon below for 64-page 
book FREE. It will give you complete facts 
about my NEW Communications course. 


You BUILD THIS TRANSMITTER 


With this Transmitter you practice how 
to put a station “on the air.” You perform procedures de- 
manded of Broadcast Station Operators, conduct 
many experiments, make many practi- 
cal tests. 


with parts I send. 


with MANY KITS of 
et %| RADIO EQUIPMENT | SEND 


Ever think HOW FAST Radio-Television 
MY COURSE INCLUDES 


Communications is changing, developing, 


growing? Have you considered what this 
amazing progress can mean to you? 

Look at these facts. In 1946 only 6,000 
Television sets were sold. In 1950, over 
5,000,000. By 1954, 25,000,000 Television 
sets will be in use, according to estimates. 


YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 


you 

' PRACTICE 
amplitude and frequency modu- 
lation circuits (put voice, music, 


setting up code, 


} etc., on “carrier signals” you 
} produce) You learn how to 
get best performance. 


YOU MEASURE current, 
voltage (AC, DC and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi- 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 


you 
BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 


os 


(4 EXTRA PAY IN ARMY, 
=, WAVY, AIR FORCE 


Knowing Radio, TV, Electronics can help you get extra rank, 
extra prestige, more interesting duty at pay up to several times a 
private’s base pay. You are also prepared for good Radio-TV jobs 
upon leaving service. Mail Coupon TODAY. 


100 Television Stations are operating in 
35 states. Authorities predict there will 
be over 1,000 Television Stations. This 
rapid growth means new jobs, more jobs, 
good pay for qualified men all over the U. S. 
and Canada. Then add development of 
FM, Two-way Radio, Police, Marine, Avia- 
tion and Micro-wave Relay Radio! Think 
what all this means! New jobs, more jobs 
for beginners! Better jobs, better pay for 
experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed Operator? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 


Servicing Training 
Also Offered by N. R. I. 


If you prefer a good-pay job in Radio- 
Television Servicing er your own 
money-making Radio- Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Radio Parts. You use them to get 
PRACTICAL EXPERIENCE with circuits 
common toe Radio and Television. | also 
show you how to make $5, $10 a week or 
more EXTRA MONEY fixing neighbors’ 
Radios while training. Full information in 
my 64-page book. Mail coupon. 


Course Is New! Different! 


Mail coupon now for facts about my 
NEW, intensely practical course in Radio- 
Television Communications. Let me send 
you FREE book. Read outlines of 78 les- 
son texts written by leaders in Communi- 
cations and edited for you by my practi- 
cal staff. See the nine big Kits of Parts 
I send that “bring to life” theory you 
learn. Read about the Transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keep. My NEW course covers Theory 
thoroughly and you get Practical Experi- 
ence building units like those shown at 
the left. It's backed by N. R. I.—the 
world’s oldest and largest home study 
Radio-Television school. 


Mail Coupon For Book FREE 


Send today! See what my NEW course 
is like. Find out how I get you ready for a 
brighter future, better earnings, more 
security in Radio-Television. Send coupon 
now in envelope or paste on a postal. 


NO OBLIGATION. NO SALESMAN 
WILL CALL! My book, sent to you 
FREE, tells the full story. J. E. SMITH, 


President, Dept. 
stitute, Wash- 
ington 9, D. C. 


1NE, National Radio In- 


MAIL WOW-BOOK FREE 


“N.R.I. has been my step- 
ping stone from a few hun- 
dred to over $4,000 a year 
as a Radio Engineer.”— 
ALTON B. MICHAELS, 
Trenton, Georgia. 

“Am Broadcast Engineer at 
WLPM. Your NEW Com- 
munications course shows 
the kind of equipment we 


Ro 
i 
4 Suffolk, Virginia. 
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use.”—J. BANGLEY, JR., 


| TRAINED THESE MEN 


“I am employed by WKBO 
as transmitter operator 
Have more than doubled 
salary since starting in Ra- 


dio full time:"—A. HERR, 


New Cumberland, Penna. 


“4 years ago,1 was a book- 
keeper with hand-to-mouth 
salary. Am now Radio 
Engineer a ABC net- 
work.” — . WARD, 
Ridgefield Park, N. J. 
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NOW. ..GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 4 


TELEVISION BE 


RADIO-ELECTRONICS fi 
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eel HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 


available to prepare AT HOME for America’s oo oe 2 : ’ 
billion dollar opportunity field of TELE- oy > Here $ the 
VISION-RADIO-ELECTRONICS. See how you —_ REAL THING! | 


may get and keep the same type of basic 
training equipment used in one of the na- 


SET UP YOUR OWN 


tion’s finest training laboratories . . . how ABOVE y ~ by keep _ 

you may get real STARTING HELP toward area commercia 

good job or your own business in Television- TV receiver. Optional after bY OM t L A B @) R A TO R y 
Radio-Electronics. Mail the coupon today for completing regular training ja 


complete facts — including 89 ways to earn at moderate added cost. 
money in this thrilling, newer field. 


D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy-to-read lessons, you get the use of HOME MOVIES 
—an outstanding training advantage — plus 16 big shipments of D> 2 f \ ™, a 
Electronic ports. Perform over 300 fascinating experiments for Q gO ¢ i 


practical experience. Build and O oO 4 


®g. 


Get BOTH of these keep real commercial-type test 
information packed equipment shown at right 


publications FREE! MODERN LABORATORIES \ ’ @) @) 
if you prefer, get all your prepara- 7 j 
tion in our new Chicago Trainin Multimeter 


Laboratories—one of the finest o 


its kind. Ample instructors, modern S| i 
™.— | equipment. Write for details! | I. IN|] R-F Signal 
MILITARY SERVICE! Generator 


Oscilloscope 


if you're subject to military service, ; / Hl 
| 1 i 


iw TELEVISION ae — the information we have > 
9 ELECTRONICS ae should prove very helpful. Ma 
é - “ost, coupon today. 


ACT NOW! MAIL coupon Today! 


DE FOREST'S TRAINING, INC. Dept. RN-12-H 
2533 N. Ashland Ave., Chicago 14, Il. HOM . 
Without obligation, | would like your Opporturity News Bulle- 


tin showing ‘89 Ways to Earn Money in Television-Radio- MOVIES 
Electronics"; also, the folder showing how |! may prepore to 


get started in this thrilling field. 


Name “a ~ 


pn ye 
Address ee De FOREST'S TRAINING, INC. 


City ——_—_-— — oo CHICAGO 14, ILLINOIS 


December, 1951 5 


nee 


They outperform all others! 


Available in ‘2, 1, 
and 2-watt sizes 


OHMITE 


L ittle D ww : si $ : ae ) ff } 
= 


COMPOSITION 
MOLDED PLASTIC 


RESISTORS 


INDIVIDUALLY 


TEMPERED COPPER 


MARKED AND 
COLOR-CODED 


Each unit is marked 
with resistance and watt- 
age values, in addition 
to the color coding. 
Quick, positive identi- 
fication — no guesswork 
or mistaken identity! 


RATED AT 
7OC (158F) 


Built to withstand ex- 
tremes of heat, pressure, 
and humidity without 
deterioration, Under 
full continuous load for 
1000 hours, resistance 
change is less than 5%. 


COMPLETELY SEALS 
AND INSULATES 


Solid-molded body has 
high mechanical and in- 
sulating strength. Units 
meet all JAN-R-11 re- 
quirements, including 
salt-water immersion 
and humidity tests. 


COMPACT SIZE 


ONE-HALF WATT 
size is only 34” long, 
9/64” in diameter; ONE 
WATT is 9/16” long, 
7/32” diameter; TWO 
WATT is 11/16” long, 
5/16” diameter. 


LEADS IMBEDDED 
DEEP IN THE BODY 
Differential tempering 
of leads near body pre- 
vents sharp bends and 
resistor damage. Copper 
leads are locked in— 
anchored deep in the 
body for permanence. 


Look inside an OHMITE Little Devil resistor, then you'll begin to under- 
stand why these tiny composition units have become the standard for depend- 
able performance among design engineers, servicemen, and amateurs the 
world over. Packed into each unit is a ruggedness, stability, and current- 
carrying capacity unmatched by any other on the market. Little Devils 
come in 4, 1, and 2-watt sizes in £5% or £10% tolerance. Furnished in 


standard RTMA values, 10 ohms to 22 megohms, In l-watt size, +10% 
SEND FOR tolerance, values as low as 2.7 ohms are available. 
BULLETIN 135 

Gives complete data 

and list of RMA values. 

Includes dimensional 

drawings and handy col- 
or codes, 


AVAILABLE ONLY FROM YOUR DISTRIBUTOR 
OHMITE MANUFACTURING COMPANY 


4885 Flournoy Street, Chicago 44, Illinois 


Be Right with OI MITE 


RHEOSTATS @ RESISTORS @© TAP SWITCHES 
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Engineering information to help you better service Raytheon 


VERTICAL AUTOMATIC LINEARITY 


it is desirable to be able to make vertical size 
adjustments without having to make a compensa- 
tive vertical linearity adjustment. 


Vertical automatic linearity is obtained by prop- 
erly shaping the sawtooth drive, allowing the ver- 
tical output tube (6V6) to operate within its 
maximum linear input capability as set by the 
cathode bias, R79 & C61 -B 


The shaping network incorporates an automati- 
cally compensating integration (low pass) circuit, 
whereas the series resistor (R69+R70) is variable to 
provide a size control of linear vertical scan. 


C153 is shunted by a series network of C152 in 
series with R57 and R80. R80 provides the adjust- 
ment to set the linearity characteristic desired. 
The degenerative feed-back voltage, derived from 
the yoke current through R67, minimizes linearity 
distortion in the vertical output stage. 


The buffer amplifier (14 6SN7) gain makes up for 
the attenuation of the shaping network and pro- 
vides the proper magnitude of degeneration from a 
low value at R67 (22 ohms). This amplifier may be 
biased (—8 volts) by R82 and C89 (R54 grounded) 
or by a divided and filtered voltage obtained from 
the —20 volts appearing at the grid of the horz. 
output tube. 
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The blocking oscillator (4 6SN7) operates from a 
long time-constant boost B+filter (R78 and C116) 
to prevent vertical bounce due io line voltage 
fluctuations, The oscillator output across C105 & 
R68 in the cathode provides a negative going saw- 
tooth. The oscillator frequency is controlled by the 
vertical hold control (R74) as well as by the values 
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Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, Ill. 
Subsidiary of Raytheon Manufacturing Co. 
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Raytheon TV Presents 
JOHN CAMERON SWAYZE 


Sundays on NBC. See local 
paper for time and station. 


of R76, R73 and the time-constant of R72 and 
C95+C90. 


Improved circuitry such as this is one of many 
reasons why you can feel free to recommend 
Raytheon TV to a friend or customer. 


Dependably Built for 
Dependable Performance 
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THE STARLIGHT—Model RC-1720 


ee 


err 


It’s the newest convenience in sold- 
ering. Twin Spotlights on your new 
135-watt WELLER Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 
Pull the trigger of your WELLER 

Rs Gun, heat and light come on 
“te, he, together—in just 5 seconds! 
No more waiting, wasted 
: ; SS current, or blind sold- 
Th ering. Your WELLER 
SN Gun pays for itself 
in a few months! 


135-WATT 

WELLER . 

SOLDERING * 
GUN 


Specially Designed . 
for TV and Radio Work 


@ DUAL SOLDERLITE—Two prefocussed spotlights 
completely eliminate shadows — let you see clear- 
ly what you are soldering. 
© OVER/UNDER DESIGN—Tube construction braces 
tip and improves visibility. 
@ 5S-SECOND HEATING—No waiting. Saves power. 
Pull the trigger and you solder! 
@ LONGER REACH—Slides easily into deep chassis, 
reaches the tightest corners. 
@ GREATER CAPACITY—Smaller, lighter, with 
greater soldering capacity. 
© TRIGGER-SWITCH CONTROL— Adjusts heat to the 
job. Saves current—no need to unplug gun be- 
tween jobs. 
e@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering. 
See new Models WS-100 and WD-135 at 
your distributor, or write for bulletin direct. 
@ SOLDERING GUIDE—Get your new copy of "Soldering 
Tips"—revised, up-to-date and fully illustrated 20-page 


booklet of practical soldering suggestions. 
Price 10¢ at your distributor, or order direct. 


WELLER 


ELECTRIC CORP. 


810 Packer Street, Easton, Pa. | 


S WE approach the end of the year 

it is axiomatic that we review the 
progress made by our electronic indus- 
try. We look back on its success or 
|failure and attempt to analyze its 
| shortcomings. We recall the accumu- 
| lation of “gripes” sent in by those en- 
| gaged in the industry, particularly the 
| radio and television service technicians. 
If each manufacturer of an electronic 
product would heed the many criti- 
cisms directed towards his products, 
he would soon discover the great op- 
portunity that is his to foster better 
relations between himself, the techni- 
cian, and the customer. 

Service technicians who have been 
in the business for many years become 
| valuable analysts of the products that 
| they are required to service. Their 
findings, therefore, become of prime 
importance to the aggressive manu- 
facturer. Here’s what they want: 

1. A coordinated effort on the part 
of the service dealer, the parts jobber, 
and the manufacturer to reach a better 
understanding for the betterment of 
all! It is felt that the RTMA and its 
Service Committee will be instrumen- 
tal in reaching this objective. The 
RTMA Service Committee is in a posi- 
tion to act as a liaison between the 
interested groups. Although the RTMA 
cannot do the job alone, it can exam- 
ine the many problems confronting the 
dealers, jobbers, and manufacturers as 
| it relates to the maintenance of tele- 
vision receivers. Its proposals, there- 
| fore, will be based on facts learned 
from all parties and can be presented 
directly for action to the groups. 

2. More intelligent local planning of 
| service groups! The activities of the 
| Joint Electronic Radio Committee on 
Service of Philadelphia is an example 
of the type of local organization that 
can be set up with its own Code of 
Ethics to set policies within its local 
area. 

3. Consoles and other electronic 
gear so designed that the removal of 
the chassis does not become a major 
operation! Many sets today require the 
unsoldering of 10 or more wires in 
order to remove the chassis from its 
| cabinet. The adoption of some stand- 
ard set of plugs would greatly facili- 
tate the servicing of such sets. 

4. Frequent and up-to-date service 
information direct from the manufac- 
turer to the technician! Although 
there are two recognized sources for 
service data, there still -remains a 
lackadaisical attitude on the part of 
the set manufacturer in supplying the 
technician with changes and other 
modifications of a specific model. 

5. Common-sense engineering of the 


7ot te R 


ECORD. 


WHAT THEY WANT 


auto radio! There is a continual damn- 
ing of auto radio manufacturers on 
the design of their products. There 
is a demand for a foolproof tuning 
mechanism. Modern auto sets that 
employ permeability tuners are still 
subject to inoperation because the as- 
sembly isn’t dustproofed. Fuses, ter- 
minals, and trimmers are still located 
where it is almost impossible for them 
to be reached for servicing. Many are 
literally buried amongst ashtrays and 
other gimmicks. In some cases tubes 
are directly exposed beneath the cowl 
ventilator of the car where rain can 
soon put the set out of commission. 

6. A color television system accept- 
able to the public! With marked prog- 
ress made towards a compatible TV 
system we can be thankful that more 
time will now pass before color tele- 
casts are resumed. In the meantime 
each monochrome set sold provides 
added weight that will have to be lifted 
when the green light is again given 
to color telecasts. The public simply 
is not ready for color. In fact, very 
few CBS color sets were sold to the 
public. 

7. A relaxed material situation to 
maintain commercial production! Tube 
manufacturers have now shown that 
it is possible to produce electrostatic 
TV picture tubes possessing excellent 
performance. Speaker manufacturers 
have found ways and means for cut- 
ting back on their cobalt requirements 
and many other innovations have re- 
sulted in satisfactory substitutions for 
many components. However, essential 
replacement parts must be available 
for the maintenance of TV and radio 
receivers. 

8. Commercial phonograph records 
meeting the standards of the new high 
fidelity systems! It is amazing but 
there is a real lack of quality pressings 
on the market today in spite of the 
fact that new techniques and standards 
provide the means for achieving bet- 
ter reproduction. 

9. A Code of Ethics for 
television! The FCC receives many 
letters from irritated viewers and 
listeners each week complaining bit- 
terly against horror and crime pro- 
grams. It is hoped that the drafting 
of the NARTB code will lead to an 
improvement in the caliber of tele- 
vision, as well as radio programming. 
We know of several instances where 
people have stated that they would 
not care to own a TV set because of 
the poor taste displayed on various 
programs. When this situation is rem- 
edied we can look forward to a more 
healthy market for new television set 
ne, 
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the only complete catalog 
for everything in Radio, | 
TV & Industrial Electronics A 


your 1952 Eitrss 
ALLIED 212-page 


value-packed catalog a» | 


Send for it today! largest stocks 
Here’s the one authoritative, complete, up-to-date Buy- 

: : ; - e Radio ited 
ing Guide to TV, Radio and Industrial Electronics. R Parts Uniim 
Make your selections from the world’s largest stocks e Test Instruments 
of quality equipment at lowest, money-saving prices. e Television & Home Radios 
See the latest and most complete presentation of elec- 
tronic apparatus: new TV, AM and FM receivers; High- e P.A. and Hi-Fi Equipment 
Fidelity Custom Sound components; latest P.A. Sys- e Amateur Station Gear 
tems and accessories; recorders; fullest selections of 5 
Amateur receivers and station gear; specialized indus- ¢ Builders’ Supplies 
trial electronic equipment; test instruments; builders’ e Equipment for Industry 
kits; huge listings of parts, tubes, tools, books—the 
world’s most complete stocks of quality equipment. quick, expert service 


ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, liberal 
time payment terms, assured satisfaction. Get the 
latest 1952 ALLIED Catalog. Keep it handy—and save 
time and money. Send for your FREE copy today! 


Count © to—we SEND TODAY FOR RADIO’S 
if it's mace—™*. 
delivery. We SPecerponents—every” : LEADING BUYING GUIDE 
Prange d smuplifiers, speakers, a F ee ee eee ee ee ee eee ee eee ee eee eee eee 
Phone gear ond — ALLIED RADIO CORP., Dept. 1-M-1 
Hi-Fi—think of ALLIED! 833 W. Jackson Bivd., Chicago 7, Illinois 


) Send FREE 212-page 1952 ALLIED Catalog No. 127. 


ALLIED RADIO & 


the-World’s Largest Radio Supply House Address 


EVERYTHING IN ELECTRONICS 


City, Zone State 
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@ Now, you can be sure of your 
installations with Belden Microphone 
Cables. They are Aptitude-Tested and 
rated to give you safe and complete 
knowledge of their characteristics. 
Furthermore, Belden Mike Cables are 
built for maximum service. Put them 
to work for you now—and be sure . 


specify Belden. 
Belden Manufacturing Co. 


4681 W. Van Buren Street 
Chicago 44, Illinois 


Be Sure of Your Installations...Next Year 


Cypildude Jetted 
MIKE CABLE 


| 


No. 8411 No. 8401 No. 8422 No. 8410 No. 8412 No. 8423 No. 8424 
NominalCapaci-  NominalCapaci- | NominalCapac- | Nominal Capaci- NominalCapaci- | NominalCapaci- Use for inter- 
art mmfper tance2smmfper  tance32mmfper _tance 33mmfper tance68mmfper tancesgmmfper _ connecting ig 
se partic- ft. For crystal, ft. Use specially ft. For crystal, ft. Use specially ft. Use particu. _cable for all elec- 
siatly for lapel ribbon, carbon —forcarbon micro- ribbon, carbon _ for carbon micro- larly for carbon _ tronic uses. Also 
microphone. microphones. phones. microphones. phones. microphones. microphone cable. 
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TRAIN Beaty) for Security! Good-Paying Jobs! 


You get 
all the parts—even tubes! — 


for this modern Superheterodyne 
You learn to build it step by step. 
keep it! Get 


Receiver. 
And you 
all the facts. Mail coupon now. 


FREE BOOK 


TELLS YOU HOW! 


Page after page—in color—tells you every- 
thing you want to know. Mail the coupon. 
Get this valuable book today. And if you 
hurry— YOU GET A FREE SAMPLE LESSON, 
TOO! Shows how easy National Schools 
Home Training is. Mail the coupon today. 


Today’s Shortage of Trained Technicians 
Creates Chance of a Lifetime For You! 
Think of it! With guided missiles, radar, and other 
electronic devices so important to national defense! 
With big, new developments in TV. With over 
90,000,000 home and auto radios, over 12,000,000 TV 
sets. With more than 3100 radio stations...over 100 
TV stations 
imagine the great opportunity you have today! 
YOU are wanted in Radio-Television-Electronics! 
America's fastest-growing field. High-pay jobs—the 
kind you've always wanted — are waiting for YOU! 


Job Security! Big Money! For YOU! 

in Today’s Expanding Industries! 
Trained Radio and Television technicians really make 
important money these days. Thousands of National 
Schools graduates—men just like you—are earning 
good money all over the country. Why not you? 
And — National Schools graduates get the personal 
satisfaction of being highly-skilled technicians. Men 
people respect. Men who enjoy their work—rather 
than having to drag along in just any old job. 


National Schools Has Trained 1000's 
of Successful Men! Why Not YOU? 
In almost every state—and many foreign countries— 
National Schools graduates are filling big jobs with 
famous companies. Or running their own successful 
businesses. What are YOU waiting for? National 
Schools training is complete training. So when you 
graduate you can take advantage of today’s big 


opportunities in Radio-Television-Electronics — fast. 
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and more building every day... yes, 


LEARN 


Let NATIONAL SCHOOLS 


——— 
eceeret Ny 


ffir iz 


fcl 


TTT laff 


You Train At Home—in Your Spare Time 
National Schools Shop Method Home Training gives 
you basic and advanced instruction in all phases 
of Radio-TV-Electronics. And remember—your train- 
ing is based on resident school training principles. 
You learn fast from hundreds of diagrams and pic- 
tures. All instructions are written by experienced 
technicians who work in Radio and TV every day. 
All instructions have been developed and tested in 
National Schools’ own labs and studios, which are 
equipped with the latest RCA equipment. No wonder 
this National Schools course is so up-to-date, prac- 
, interesting. And so easy to learn! And no won- 
der it is held in such high regard by leaders of 
American industry! Approved for eligible Veterans. 


We Teach You How To Make Welcome 
Extra Money—While You Learn! 


Many National Schools students—men like you— 
make plenty of extra dollars each week in spare 


time! Fixing neighbors’ radios, appliances—and other 
ways we teach you. You start learning and earning 
from the day you enroll. From the very first lesson! 


f WE SEND YOU LOTS OF CARTS 
LIKE THIS! 


With National Schools Shop Method Home Training, 
you get basic principles and plenty of practical train- 
ing. You learn by doing. No wonder you learn so fast! 
We send you many parts—all of professional, modern 
quality. You do lots of practical experiments. You 
advance day by day, step by step. Until you can even 
build the modern Superheterodyne Receiver 
you see above—plus other important testing 
units. The free book tells you all about it. The 
free sample lesson shows how easy the training 
is. Use the coupon. Send 
today — without fail! 


DON’T PUT 
IT OFF! 

GET THE 
BIG SALARY 


NAME 
YOU HAVE See 
ALWAYS - 

cITy 


WANTED! 


MAKE THE MONEY YOU’VE ALWAYS DREAMED OF! 


-TELEVISION 


AND ELECTRONICS 
BY EASY SHOP METHOD 
TRAINING AT HOME! 


a resident-training school for nearly 

today’s unlimited opportunities in Radio-Television-Electronics. 
largest schools of its kind. It is located in Los Angeles 
four large buildings of modern shops and labs. Its faculty 
You learn from lessons prepared by experienced 
instructors and engineers. Men who are successful 
Radio 
trained 1000 


Mail me FREE the book mentioned in this ad 
I understand no salesman will call on me 


(0 Check here if you were released from the Service 


RADIO 


50 years—train you at home for 

National Schools is one of the 
the center of Radio and TV world! It has 
is considered tops in the business. 


and Television technicians. Men who have 


of men like YOU! 


<=) 


Only National Schools Gives You This 


Professional Multi-Tester! 
You get this amazing, new testing instrument—fac- 
tory-made and tested-complete—ready to use! Simple 
to operate. Accurate and dependable. An instrument 
every Radio-TV man needs. Light enough to carry 
around—so you can use it at home or on service calls. 
You'll be proud to own this valuable equipment. 


Here are only a Few of the 
Good-Paying Jobs You Can Choose 
Radio Station Engineer, District Service Mana- 

er, Aircraft Radio Inspector, Own Your Own 
epair Shop, Inspector Technician, Service 
oT er ey Special Government Jobs, Complete 
T Service, Sound Truck Operator. Many more! 
National Schools graduates have secure, good- 
paying jobs like these! So don’t wait—mail the cou- 
pon today. Now—while you're thinking about it! 


Attention! Men Going into Service Soon! 
National Schools’ course quickly prepares you for 
many important jobs in the Armed Services. With 
National Schools Training you have an opportunity 
to get into special service classifications—with higher 
pay and grade—immediately! 


FREE SERVICE FOR GRADUATES 
National Schools uses its great influence and pres- 
tige to help you find your place in the field of your 
choice. Don't put it off! Start yourself toward a 
skilled trade! Get the big pay you've always wanted! 


NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA « ESTABLISHED 1905 
MAIL THIS COUPON 
NATIONAL SCHOOLS, Dept. HR-121 


4000 South Figueroa Street 
Les Angeles 37, California 


DAY— WITHOUT FAIL! 


Mail in envelope 
or paste on 
penny post card 


Also a free sample lesson 


ZONE STATE 


less than 4 years ago 


Aluminum Voice Coil 


. b E A 4 E 4 Ss 4 . : TS ENE RAL ELECTRIC 
Fee ALNICO 5 


SPEAKER 


DAVE MARKS, President 
Fort Orange Radio Distributing Company, Inc. 
Albany, New York 


Quality Product Plus Smart Promotion 
Spell Success for Aggressive Parts Jobber 


ee Y dealer customers don’t bother to open the cartons — as they 

do with other brands — before buying G-E speakers. They 
know that General Electric factory-packed Alnico units come to them 
in perfect shape, ready for use. Customer confidence pays off. Because 
I stock all 27 G-E models, my dealers know I can fill any speaker need.” 


What Dave Marks does not mention is that his merchandising 
skill has made him one of the top parts distributors in the East. He 
makes frequent and profitable use of all G-E sales tools: catalogs, 
booklets, envelope stuffers, display pieces of all kinds. They’re avail- 
able to you, too, through your General Electric distributor or repre- 
sentative. Call him today for your share of these sales helps. 


Drive-in Theatre Speaker Sales Hot! With G.E.’s special 
weather-tested outdoor speaker, Dave Marks, shown here 
—-—., with general manager Ted Sharaf, has increased his drive-in 
/ business four times over in two years! 


DEALERS AND SERVICEMEN a 


Here’s a complete new service manual on 
all General Electric television receivers — 


. } General Electric Company, Section 9121 
102 models manufactured since 1945! You | 


Electronics Park, Syracuse, New York 


get 80 pages packed with circuit diagrams, ae 
symbols and numbers, tube locations, top ~ nf Send me copies of the new 80-page service 
and bottom chassis views. Plus photographs manual on General Electric TV receivers at $1.00 
and lists of service aids. Mail coupon for each. I enclose $ 
it today. Only $1.00. Check C Money Order 

NAME 

CITY STATE 

Ee le om .f 
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000,000 
PICTURE TUBE 
REPLACEMENTS 

COMING! 


Get YOUR Share! 


Over 4,000,000 TV sets are now over two years old. Just as electric- 
light bulbs dim with age, the picture tubes in these sets are failing. 


MOST HYTRON TOOLS 
AVAILABLE AGAIN! 


Materials hortages are tough. But most of the Hytron tools A tremendously profitable replacement market (conversions too) 
are available now. Only the 7-Pin and 9-Pin Straighteners will 


be scarce. Aluminum and stainless steel are tight . . ..and we is now yours for the selling. And you have lots to sell when you sell 
won't give you an inferior tool CBS-Hytron picture tubes: The original studio-matched rectangular 
— made in the world’s most modern picture-tube plant. 


A word to the wise: order now while these famous tools are 


available. Put them to work for you. They'll save your time 


- , st bette OW S performance wi eatly rov 
temper . . . dollars. Order today from your Hytron jobber You get better than new set performance with greatly improved 
tubes. A new black face for better contrast. Convenience of the 
Peso ee Hytron Easy Budget Plan. And a generous six-months-from-date- 
Pick-Up Stick, 5¢ net of-sale guarantee. A guarantee you can depend on . . . because it is 
| backed by CBS-Hytron. 
a ol Tube Puller, Go after your share of this tempting business now! Remember: de- 
robin: w n » . 
—" . 75¢ vet mand for TV picture and receiving tubes is expected to exceed sup- 


ply. Military requirements and serious materials shortages are the 
reason. Tubes in your stock will be better than gold. Don't over- 
buy, but buy enough. CBS-Hytron will do its utmost to help you. 


Tube Topper, 5¢ net 


7-Pin and 9-Pin 
—— OE Straighteners, 


Soldering Aid, 49¢ net 55¢ eo. net 
—_ 
Tube Lifter, 15¢@ net —) a, 
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The World’s 


rie, WINCHARCER y new SUPERIOR 


ROOF MOUNT 
TOWER 


Engineered to Wincharger’s Unswerving Highest Quality 
Standards of: 


UTILITY A REAL AID to supplying a stronger signal to any TV 
Receiver. Adjustable feet to mount on any slope of 

roof. Adjustable clamps for attaching pipes or fittings from 1% inches to 
1% inches. Ten foot tower plus ten foot pipe provides economical 19 ft. Self- 


Supporting installation. Use with 30’ pipe mast to raise Antenna up to 40 ft. 
above roof by using simple guying. May be mounted on ground if desired. 


An attractive addition to any home. Baked-on 
APPEARANCE black enamel finish for lasting lustre. All 


bolts, nuts, hardware, etc. electro-plate galvanized. Attractive slender 
tapered design. 


SAFETY All Steel Construction—Will withstand winds up to 100 

M.P.H. Sturdy bracing easily supports workman. Made 

of finest materials by skilled craftsmen. Weight evenly distributed on all 
four feet. Eliminates danger of damage to roofs and chimneys. 


| CONVENIENCE | Will fit any roof. Quickly and easily erected 

by one man. Easy to climb for maintenance 
purposes. Packed in small flat cartons for easy storage. Climbability facili- 
tates antenna changes and maintenance. 


@ LOW IN PRICE. 
ECONOMY @ REDUCES ERECTION COSTS. 


@ REQUIRES NO SPECIAL TOOLS. 


Wincharger Corp., the world’s leading manufac- 
turer of towers, has done it again. Their experienced 
tower engineers have designed and built a new TV 
Roof Mount Tower which aids TV set owners in 
securing the clearest reception possible. These 
towers come in two sizes. The 5’ shown at the left 
and the 10’ shown at the right. 


MODEL—15805 MODEL—15810 
5 FT. 10 FT. 


For complete information see your dealer, jobber or write direct to: 


i 


TELEPHONE 2-1844 Dept. 4 


SIOUX(CLTIVI2ZNOWAUTS A! 


(WIDEDADEELY yprrsailine 


RADIO & TELEVISION NEWS 


They’re headed for 


new frontiers 


At the Laboratories’ school for communications development 
the oscillations 
and waves, switching and transmission. Each subject is di- 
rectly keyed to the latest fields of telephone research. 


training, 


curriculum includes electronics, 


December, 


Eacu year the Bell System selects hundreds of 
engineering graduates from technical schools, to 
find the answers to communications problems 
through the application of science and tech- 
nology. A specifically qualified group joins Bell 
Laboratories to develop tomorrow s telephone 
system — also, in the present emergency, more 
powerful electronic devices for the armed services. 

They come — thanks to the competence of our 
nation’s educators—with an excellent grounding 
in fundamentals. To equip them still further, the 
Laboratories operate a school at graduate level 
for advanced communications. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service. 


1951 


The new men receive an intensive course in 
the latest theory and techniques. At the same 
time they take their places as members of the 
Technical Staff doing responsible work which, 
with their classroom instruction, reveals where 
they can make the most of their aptitudes. 


More than ever America’s future must depend 
on men and women who are trained to think far 
ahead in technology whether for tomorrow's 
telephones or national defense. By helping them, 
Bell Telephone Laboratories help make Amer- 
ica’s telephone system the world’s best. help the 
armed forces keep our country strong. 


TV CAPACITOR 
REPLACEMENT MANUAL 
an \ 


When others are just com- 
ing out with their first TV 
capacitor manual, Sprague is 
bringing out its FOURTH 
edition. 

This brown-covered serv- 
iceman’s bible lists TV re- 
placement capacitors for 1561 
television sets, far more than 
in any other manual. And it 
lists them set by set as well as 
by receiver manufacturers! 


GET YOURS... TODAY ! 


Ask your Sprague distributor for 
c FREE copy of this new Manual 
M-481 
the attached coupon and en- 
close 10c to cover handling and 
mailing and we will rush 
your copy directly 
to you! 


Or, write your name on 


Mail to: 


SPRAGUE PRODUCTS COMPANY 


51 Marshall Street, North Adams, Mass. 
Enclosed is 10 cents for your M-481 TV Manual. 


Name 


Street 


City: Zone 


State 


| “which are not 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


COLOR TELEVISION, which in its 
mechanically-approved form, had been 
noted by most of industry as having 
an immediate future that could only 
be bleak and questionable, not only be- 
cause of its involved and incompatible 
makeup, but because of the sizable 
quantities of materials it would re- 
quire, which could be a drain on de- 
fense stockpiles, found itself faced 
with a similar dismal view by those in 
Washington, and suddenly pitched into 
a dungeon and doomed for the remain- 
der of the emergency by none other 
than the director of mobilization, dur- 
ing a hectic weekend in the final weeks 
of autumn. 

Declaring that the defense effort re- 
quired all of the metals that can be 
possibly acquired, Washington’s chief 
of defense operations, Charles E. Wil- 
son, noted that industry will be re- 
quired to suspend plans for the mass 
output of any new products... 
absolutely essential 
and which would require the use of 
critical materials” ...a state of af- 
fairs which it was felt applied directly 
to the mass production of color sets. 
Explaining this situation to CBS’ 
Prexy Frank Stanton, Wilson asked 
that their manufacturing unit suspend 
all production of color sets, a request 
that was complied with immediately 
at the plant, where receivers had just 
begun to come off the line. Noting that 
they would have been at present the 
only suppliers of complete receivers, 
and that the distribution halt would 
practically eliminate a viewing audi- 
ence, Columbia also announced ces- 
sation of all scheduled color broad- 
casting. Whether or not experimental 
telecasts would continue was debata- 
ble at this writing, since the defense 
department had also implied that ef- 
forts would be made to suspend all 
... “further developments of color 
television.” The latter move was said 
to be necessary not only to save key 
materials but free engineers for use 
on defense projects. The suspension- 
of-development statement was bitterly 
criticized by practically everyone in- 
volved in color research, as an unwar- 
ranted demand. Blazing rejoinders 
came from those on the NTSC commit- 
tees who had been involved in around- 
the-clock sessions for months probing 
an industry technique which could 
eventually be submitted to the Com- 
mission. The panel members, stunned 


by the request, implied that the man- 
power motive was a weak one, since 
the color research results were adapt- 
able to defense applications. Some 
panelmen even suggested that the re- 
search shelving might have been part 
of a plan to eliminate the possibility of 
future embarrassment to the disc pro- 
ponents, who might have to combat the 
effects of highly developed electronic 
compatible systems as evolved by in- 
dustry’s outstanding specialists. 

Scant need for the development curb 
was voiced by Dr. Allen B. DuMont in 
a telegram to Wilson, who said that 
the stop-research proposal was defi- 
nitely ... “against national policy 
and the public interest.” In his opinion, 
it was... “inconceivable that any 
high official of our government would 
give serious consideration to halting 
any type of research in the field of 
electronics or any important defense 
industry.” Supporting the general 
view that color TV will play an impor- 
tant role in our defense work, he de- 
clared that without a doubt it would 
contribute substantially in our defense 
preparations for the future. Noting 
the part that research has played in 
the past, the TV pioneer said that 
“America has great industrial and 
military strength today, because we 
have had the freedom to explore, ex- 
periment, and engage in extensive re- 
search. It would be most un-American 
to place restrictions on any research 
at this stage for the sake of retaining 
a competitive position for any com- 
pany.” 

Defending the ban, Defense Head- 
man Wilson said that the decision to 
freeze color had nothing to do with 
intra-industry disputes or competitive 
aspects. He noted that we are faced 
with an emergency which involves 
scraping the bottom of the barrel for 
materials and manpower at the techni- 
cal levels, and that color television was 
found to be a natural peg for the con- 
servation of both. When questioned as 
to the problems and difficulties with 
which many small companies will be 
faced as a result of the order, Wilson 
said that he regretted this situation 
and was sorry that anyone might be 
hurt, but the interests of the country 
had to receive prime consideration. 
Defense comes first, he implied. 

A few days prior to the issuance of 
the color-ice order, both RCA and the 
industry TV committees issued re- 
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Now, for the first time, you can get tele- 
vision picture tubes that are not affected by atmos- 
pheric conditions. Ordinary picture tubes may lose 
as much as one-tenth of their brightness on humid 
or rainy days, but RAYTHEON made Tubes with 
CORONA INHIBITOR are 100% efficient rain or 


shine. 


This amazing new weather-proofing is so effective, 
that even when tested with a water spray on the 
high voltage contact, RAYTHEON Tubes with the 
CORONA INHIBITOR showed wo /oss of brightness 
due to arcing around the high-voltage connection. 


Ask your RAYTHEON Tube Distributor for Ray- 
theon Picture Tubes with CORONA INHIBITOR. 
Your customers will like them...and so will you. 


pAYTHEON)™ 


the new 


development that keeps 


TELEVISION 
PICTURE TUBES 


at peak performance 


Katu or Shine 


RAYTHEON MANUFACTURING COMPANY 
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oo) “RENN can shout 


from more roof- 


| tops than any other 
Tower Maker’ 


tx 
XX 


he roofs of America “sprout” more towers by 

Penn than by any other manufacturer. The 
reason? Penn’s constant product development engi- 
neering which has produced the following: 


(1) The Teletower itself (2) the Thriftower (3) the 
Tenna-Mast Hardware Line (4) the adjustable roof 
mount (5) the universal motor mount (6) the built-in 
base (7) Penn’s new self-supporting tower that carries 
two hundred fifty pounds head load without guying. 


Canadian representative: 
Atlas Radio Corp., Ltd., 560 King St. W., Toronto, Canada 
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ports that revealed striking progress 
on the color front, involving theater- 
size color, new picture tubes, and 
streamlined receiving and transmitting 
systems. Supported by an actual dem- 
onstration, the large-screen color de- 
velopment revealed that it was now 
possible to provide high-fidelity repro- 
duction of all colors, in contrast to the 
uneven and blooming colors that ap- 
peared on the screen during the Frank- 
lin Institute test four years ago. 

The NTSC brief on new color stand- 
ards reported that the aim, to produce 
the best color-television service possi- 
ble within a 6 mc. channel, can be 
achieved by transmitting two signals, 
one identical in all essential respects 
to the monochrome signal, and the 
other, known as the chromatic signal, 
carrying two types of color informa- 
tion, which jointly represent the chro- 
matic values of the scene. By use of 
multiplex techniques these signals can 
be sent simultaneously over the air. 
The basis of the color standards were 
said to lie in the science of color meas- 
urement or colorimetry, concerned 
with three quantities representative of 
brightness, hue, and saturation. Bright- 
ness was noted as being a measure of 
the lightness or darkness of a color; 
hue, the specification of wheiher the 
color is red or blue or yellow; and sat- 
uration, a measure of the mixture of 
this hue with white light. The hue and 
saturation values together were said 
to represent the chromatic values of 
the color. Color cameras, which are 
suitable for NTSC standards applica- 
tion, may incorporate three image or- 
thicon camera tubes, each tube being 
fitted with a color filter or transparent 
colored glass. Discussing the transmis- 
sion process, the standards report 
stated that while it would appear that 
the transmitter should carry three sig- 
nals representing the red, green, and 
blue primary color-values, there were 
two disadvantages to the method. 
First, no one of these three signals is 
ideally suited to the operation of black 
and white sets, a preferable arrange- 
ment involving a brightness signal par- 
ticularly designed to operate the 
standard chassis. Second, the trans- 
mission of three signals does not make 
the most efficient use of a TV channel. 
The characteristics of human vision 
are such, that to use the channel most 
efficiently, the three signals should be 
transmitted in a preferential way, so 
that one signal (brightness) is ac- 
corded the major portion of the width 
of the channel, while the other sig- 
nals, which’ represent chromatic 
values, are given less channel width. 

In the NTSC standards, the chro- 
matic signal modulates a color carrier. 
The pair of signals representing the 
chromatic values are applied together 
to the color carrier to modulate it. 
Then the two signals are so applied to 
the color carrier that the carrier is 
modulated in two ways, in amplitude 
and in phase. By thus modulating the 
color carrier in two ways simultane- 
ously, two signals representing the 

(Continued on page 139) 


RADIO & TELEVISION NEWS 


WALTER L 


December, 


“The Magic of Model M a new trend for TV 
antennas! And Walsco introduces the first antenna 
with chromate-coated Magnesium cross-arms 
Structural strength is almost equal to steel, and 
yet is 4 lighter than aluminum. Once you install, 
that's all! No costly call-backs that eliminate 

your profit. Chromate-coating assures positive 
corrosion resistance. Elements are made of high 
conductivity, super-strength aluminum alloy, 
reinforced with Swiss ‘Permalum.'’ Guaranteed 
sturdier, more dependable under severest weather 
conditions. Equipped with famous Walsco ‘‘signal 
director’’ and unbreakable insulator. Same high 


standards of Walsco crystal-clear TV reception 


* NEW 


——EE— 


WALSCO 
TV ANTENNA Model w 


(eee t+ 7 Aft | 
Jie Uw Ania... Tah WL | 


SCHOTT CO., 3225 Exposition Place, Los Angeles 18, Calif. 


Branch: Chicago 6, Ill. 


AVAILABLE AT PARTS JOBBERS EVERYWHERE 
Model 4090 M—Single Bay —List$ 9 25 
Model 4092 M—Dual Array — List $19.85 
Model 4094 M—4 Bay Stock — List $44 50 


All prices without mast 


Walsco quality earned its reputation 


WALSCO 


wnfitont me 


GENERAL 


mii SATURDAY EVENING 


READ BY 


PEOPLE! 


Generel klectrie Compeny 
Sebenectedy, Wee York 


Tude Divieiea 


Cent lemon: 


Your edvertising ip the pational magat 
nap to Co cite BO. B CHEESE 


are sure thet at bee increased sales 


_—— agg profits—speed turnover 
cir the tubes that national 
pit ~ pore for you! Your local 
Ms we tube distributor will 
glad to assist. Phone him today! 


Ready for Color /.... 


COLOR 


A socket is provided on all 
Hallicrafters chassis for the 
connection, at any future 
time, of an external color 
attachment using either the 
mechanical or electronic 


Ready for UHF/.... 


READY FOR UHF 


If any new UHF (ultra high 
frequency) TV channels start 
operating in your area, you 
can “convert” your Halli- 


crafters set to receive them 
merely by the substitution of 
the proper UHF channel 
strips tor any of the unused | 
VHF channel strips in its ro- 
tary tuner. 


color system, 


Coc eccececenr>dsscceeeeseeeseeseeeees 
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HALLICRAFTERS DYNAMIC TUNER 


Television up to now hasn't approached 
the amazing perfection that Hallicrafters 
offers with the new “DYNAMIC 
TUNER.” Photographically reproduced 
circuits, based on a once TOP SECRET 
government design, play a vital “part in 
bringing you strong, static-free pictures 
surpassing any other in tclevision 


BLACK and WHITE 


Provision has also been made 
for the easy addition, at nom- 
inal cost, of an internal “Col- 
or Transcender to permit the 


reception in black and white ® 
| pet apa aap thee : Here signals are received first . . . selected, clarified, sharpened .. . all un- 
i sets. e wanted signals eliminated. Here absolute precision is a necessity for “needle 
| e sharp” detail and clearness. 
e Hallicrafters can definitely promise city-clear and city-sharp reception in ' 
. areas where never before possible \ 
| * The Dynamic Tuner is available on most Hallicrafters 1952 television sets | 
' 
: | 
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qune 1" 
| adventure 


Tune in Adventure on the | 


WORLD’S MOST AMAZING RADIO 


RECEIVES MORE STATIONS, OVER LONGER DISTANCES 
THAN ORDINARY RADIOS COSTING 3 TIMES AS MUCH 


Romantic places clear around the world are brought to your livingroom every night— 


London, Paris, Moscow, Tokyo, the Vatican—countless fascinating international 

shortwave broadcasts, as well as police, aircraft, marine, and amateur stations. 

It is a radio that is all radio, precision-built by trained craftsmen, long experienced { 
in the high-frequency circuits that have made Hallicrafters famous, 

For a generation, Hallicrafters have built more communications | 


receivers than all other U.S. manufacturers combined. 


5RIOA Only *6925 
U.S.A. Broadcast 
and Short Wave 


Tallrakiens 


THE SET THE EXPERTS OWN! 
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HOW TO STACK YAGIS 
WITH 100% EFFICIENCY 


New System Eliminates Mismatch; 
Provides Higher Gain For Yagis 


Acting on the complaint of installers of 
all makes of Yagi antennas that only a 
small additional gain was achieved in 
stacking, Channel Master Laboratories en- 
gaged in a thorough research project dur- 
ing the past summer. The engineers came 
up with the new Z-MATCH system, and, 
like all important discoveries, it is rela- 
tively simple. 

They noted that although all single Yagis 
claim to match 300 ohm line, they are 
stacked one-half-wave with 34” connecting 
rod transformers spaced about 3” apart, 
with an impedance of 325 ohms. Each 
Yagi’s impedance, therefore, was stepped 
up to 350 ohms, with the two in parallel 
totaling only 175 ohms. This meant a mis- 
match of almost 2:1 when used with 300 
ohm line. (Fig. 1 lower right) 


Channel Master engineers reasoned that 
in stacking, the impedance of each single 
300 ohm Yagi must be reduced in order 
for the total stacked Yagi to match a 300 
ohm line, as follows: 


1. Let the single Yagi match 300 ohm line 
perfectly when used alone. 

2. Reduce Z (impedance) of each Yagi to 
200 ohms for stacking. 

3. Use 3%” half-wave connecting rod trans- 
formers spaced at 31%”. 

4. These connecting rod transformers have 
an impedance of 350 ohms. 

5. These 350 ohm connecting rods trans- 
form each 200 ohm impedance to 600 
ohms. 

6. The two 600 ohm impedances in parallel 
equal 300 ohms. 

7. Therefore a perfect match is achieved 


in both single and stacked antennas! 
(Fig. 2) 


Fig. A Fig. C 

A) 3 element ¥2 wave folded dipole of 
single Yagi showing center bar. B) 2 
half-wave folded dipoles with center bars 
removed. C) Center bars used as stack- 


ing rods. 


The new Z-MATCH system automatically 
provides for lowering the impedance of 
each Yagi when preparing it for stacking. 
A 600 ohm, 3 conductor folded dipole 
(Fig. A) is used on the single Yagi to pro- 
vide a perfect 300 ohm impedance. In 
stacking, the center bar is taken out of 
the folded dipole which lowers the im- 
pedance to 200 ohms and leaves a pair of 
3%” rods one-half-wave long (Fig. B). These 
are then used as connecting rods and the 
result is a stacked Yagi which perfectly 
matches a 300 ohm tine (Fig. C). In order 
to provide a perfect 300 ohm impedance 
for the single Yagi, the crossarm had to 
be lengthened, resulting in higher gain for 
the Z-MATCH single Yagi. The antenna is 
wider spaced than most other commercial 
Yagis which use a half-wave crossarm. Fur- 
thermore, the cost of extra connecting. rods 
is completely eliminated. Z-Match is an 
exclusive feature of Channel Master Yagi 
antennas. Completely pre-assembled. 
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Tests Reveal 


Serious 


Mismatch — 


in Stacked Yagis! 


New Z-Match Yagi Achieves 
100% Perfect Match To 
300 Ohm Line, Single or 
Stacked. 


Higher Gain On All Yagi 
Installations Accomplished 
By Adjustable Impedance 
And Wider Spaced Elements. 


Now! Stack Yagis without extra stacking bars! 


Mismatch eliminated! Now Channel Master 
proudly introduces the Z-Match Yagi—a 
new antenna that guarantees 100% perfect 
match in both single and stacked Yagi in- 
stallations. 


Single bay Yagi perfectly matches 300 
ohms because of wider spaced elements. 
When Yagis are stacked, the center bars 
of the folded dipoles are removed and 
used as half-wave connecting rods. This 
reduces the impedance of each antenna, 
and automatically creates a perfect 300 
ohm match for the complete stacked Yagi 
array. The Z-Match system, PLUS wide spac- 
ing, provide higher gain for Channel Master 
Yagis, single or stacked. No extra stacking 
bars result in lower cost. 


« Upper Yagi Upper Yagi 
" 300 ohms 200 ohms 
10 
° ‘ 
. 14 wave 14 wave he 
; 325 ohm 350 ohms 350 ohm 600 ohm 
Transformer Transformed Transformer Transformed 
6 Impedance Impedance 
° tes 
e 175 ohms TOTAL 360 ohms TOTAL 
‘ ae Stacked Yagi vow Stacked Yagi 
F Impedance Impedance 
2 14 wave 3 h 14 wave -— & 
1 50 ohms 350 oh ohm 
0 3 4 338 chm Transformed horn Transformed 
poemermpn Transformer Impedance Transformer Impedance 
bs 66 72 % 
Gain of Z-Match Yagi Lower Yagi ig. 1 Lower Yagi . 
on Channel 4 309 ohms Fig. 200 ohms Fig. 2 
CONVENTIONAL YAGI Z—MATCH YAGI 


CHANNEL MASTER 


NAPANOCH ROAD, 


ELLENVILLE, 


N. 


Write for complete technical literature. 


Get Your FCC Ticket 
Then Use Our 
Amazingly Effective 
Job - Finding Service 
To Get a Better Job 


Which 


Happy Vacations 
A New Car and Travel 


J 
f i Commercial 
e 
Radio Operator 
Vice President 

1 can train you to pass your FCC License 
Exams in a minimum of time if you've had any 
practical radio experience—amateur. Army, 


EDW. H. GUILFORD 


Navy, radio servicing, or other. My time-prov- F R E E 

en plan can help put you, too, on the road to 

success. Tells where te apply ter and take Png 
ii i examinations, location of examining offices 

-_ bd ppm dey phy lew te = Fee aay of ee ae ee 

i ” a ‘0 prepare for F' ; 

Enon. ond tes emasiog new ‘booklet. ““Moxey method of checking your knowledge before 

Making FCC License Information.” taking the examinations. 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME Our Amazing Effective 


IN SPARE TIME UNTIL YOU GET JOB-FINDING SERVICE 
Gets Better Jobs for Graduates | 
YO U é F C C L | C E ® S fb Here is just one recent example of Job-Finding Results 
GETS FIVE JOB-OFFERS ro — pitas 
Bulletin a grand way of obtainin 
TELLS H eens Y a 3 ent employment for your eraduates whe have obtained thelr ist 
a a as been on e tis 
Ow Employers make | 3735% course | stscsnes, titer, sntavtattns is ne wince te 
PLIES FCC TYPE and am now employed ~ Transmitter Engineer at Walt." 
H EXAMINATIONS mer Powell, Box 27 . 
JOB OFFERS Like These wivtaut cee: 
i it di 
to Our Graduates Every Month Tests. ESSE ae 


Long distance Phone, October 15, 1951, from Chief Engineer, Broadcast Station, 
Georgia. ‘‘Need Ist class licensed man immediately: salary $65 for 40 hour week.’ 
Letter, October 2, 1951, from Chief Engineer, Broadcast Station, Penna., ‘‘We are 
in need of a broadcast engineer with first class license. Experience not necessary 
and starting pay is $50 per 40 hour week.’’ 

These are just a few examples of the job offers that come to our office periodi- 
— - licensed radioman filled each of these jobs . . . it might have 

en you 


MAIL COUPON NOW 
HERE'S PROOF FCC LICENSES ARE OFTEN SE- /// 4 5- — eo 
CURED IN A FEW HOURS OF STUDY WITH / mm 

OUR COACHING AT HOME IN SPARE TIME GF nate RacTnO” | | 


Desk RN-36, 4900 Euclid Bidg. 


land 3, Ohio 
Name and Address License Lessons Cteve 
No. to avoid delay) 
Lee Worthy 2nd Phone 16 (Address to Desk y 
22102 at pg St., Bakersfield, Cal. I want to know how I can get my FCC ticket in a minimum of | 
Clifford E. Vog Ist Phone 20 time. Send me your FREE booklet, “‘How to Pass FCC License 
Box 1016, Dania. Fla. Examinations” (does not cover exams for Amate eur License), as | 
Francis X. Foerch ist Phone 38 well as a sample FCC-type exam and the amazing new booklet, 
38 Beucler Pi. Bergenfield, N. J. **Money-Making FCC License Information.” 1 
S$ Sot. Ben H. Davis ist Phone 28 : 
317 North ecsovelt. Lebanon, It, | DEAE 20. 2c 2 0c  cccccccccccccccccvccccccceoescccoces «0 ceeeeee cece | \ 
Albert Schoell 2nd Phone 23 
110 West 1ith St., Escondido, Cal. I 5. iccenstnadcos Ades bias ee | 
Re. caspnatcaaiiiaes ! 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ; CITY... eee, Macegeeeesenneet ZONE. oa STATE... 
Desk RN-36, 4900 Euclid Bidg., Cleveland 3, Ohio > ee ee es es we ee we we we we we we we we ee = ———<—e oe 
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=@B TEST EQUIPMENT 


| “Delivers both VHF and UHF Coverage in One 
Package ... Absolutely Tops in Reliability” 


¢4G2 HAROLD ROBBINS 


Paramount Radio and Television Service, Des Moines, lowa 


**4 CCURATE work and fewer recalls reflect in the 

black on my ledger. My 21 years in the elec- 
tronic service business have taught me that the best 
equipment pays off in the long run. That’s why, after 
shopping them all, I bought a General Electric Scope, 
variable permeability Sweep, and crystal controlled 
Marker Generator. Now I don’t have to buy new 
equipment to test UHF.” 


Look at it this way. Over 40% of the nation’s 
homes now havé television. With new stations com- 
ing up, the TV service business is booming faster 
than ever. Are you keeping pace with this growth? 


Best way to get your share of this bonanza is to 
prepare for it. Equip your shop now with service units 
that give you fast, accurate results. G-E test equipment INDISPENSABLE is the word used by Mr. Robbins to describe 
will save your time, please your customers, and make his G-E units shown here. So easy to use that other servicemen 
‘ . 3 ! + : bring him problems they can't handle on ordinary test gear. 

it easy for you to train new technicians as your busi- 

ness grows. That’s our story in a nutshell. 


ae ee. a a 
- G.E.’s EASY PAYMENT PLAN & LET US SEND YOU 
: ; Up All Your Working so nage eae THESE COLORFUL 
vby Tie 4 Sly, RE op— 
GE units can earn their way in your a O BULLETINS... 


cost. Your Genera 
how you how. 


4 
A 
4, 


surprisingly low 
distributor will s 


a nays se OE 
eS 


General Electric Company, Section 9121 
Electronics Park, Syracuse, New York 


Yes—send me bulletins with complete information on 


= | 
—a—nee b 

| oa Gou can frul your confidence eH —- General Electric TV Test Equipment. i 
9 — scanen . E 

- SGENERAL @Q ELECTRIC== wo. 
well 
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ACTUAL 
SIZE 


TUBULAR 
PAPER 
CAPACITORS 


Fit anywhere! 


Suitable for 
85°C. operation! 


CAPACITANCE RANGE: 
TO .5 MFO 


VOLTAGE RANGE: 


200 TO 60 V.. INCLUSIVE 


Sturdily built in phenolic- 
impregnated tubes. Ends 
are plastic-sealed. 


WRITE FOR COMPLETE LITERATURE 


Representatives and Distributors 
Throughout the U.S.A. and Canada 


Sh PYRAMID 


PYRAMID ELECTRIC COMPANY 
1445 Hudson Boulevard 
North Bergen, N. J., U.S.A 


TELEGRAMS: WUX North Bergen, N. J 
CABLE ADDRESS: Pyramidusa 


A. R. LIEBERMAN, formerly chief engi- 
neer and general manager of Jewel 
Radio Corp., has 
announced the for- 
mation of a new 
company which will 
produce radio re- 
ceivers. 

Esquire Radio 
Corporation has 
opened a new glass- 
brick and brick with 
steel-reinforced concrete plant at 62- 
01 15th Avenue in Brooklyn. A com- 
prehensive line of related products will 
soon be released in addition to the 
clock-controlled radios now in produc- 
tion. 

Another principal in the new firm is 
J. P. Lieberman, a former owner of Air 
King Prod. Corp. Both men have been 
actively associated in the radio indus- 
try for many years. 

x x * 

PALMER M. CRAIG has been named 
vice-president (engineering) of the 
television and radio. division of Philco 
Corporation. He joined the company in 
1933 as a senior receiver engineer and 
served as chief engineer in charge 
of radar and military radio devel- 
opment during World War II. He was 
named chief engineer of the company’s 
radio division in 1943 . . . Gem Radio 
é Television Corporation has elected 
LEO J. GALANEK president of the firm. 
He was formerly associated with Regal 
Radio Corporation as chief engineer 

. TREVOR H. CLARK, formerly with 
Federal Telecommunication Labora- 
tories of I1.T. & T., has been named di- 
rector of the division of military re- 
search and development at Southwest 
Research Institute in San Antonio . 
The election of RAYMOND S. PERRY as 
a vice-president and director of Fed- 
eral Telephone and Radio Corporation 
has been announced by the company 

. . Designers for Industry, Inc. has 
named ARTHUR L. BLETCHER to the post 
of project designer for the firm. He was 
formerly a project engineer at Radiart 
Corporation The Hallicrafters Co. 
has made several new appointments of 
interest to the industry. MICHAEL D. 
KELLY has been named television sales 
manager: WILLIAM J. HALLIGAN, JR. 
has been appointed radio sales man- 
ager; while WILLIAM S. WRIGHT is the 
new operations manager... DALE 
CROPSEY has been selected to fill the 
post of works manager at Potter ¢€ 
Brumfield. He was formerly employed 
in an engineering capacity by General 
Motors and later by Standard Coil 
Products Inc. Steelman Phono- 
graph and Radio Company, Inc. has ap- 
pointed IGNATIUS VOLPE chief engineer 
for the firm. He has been associated 


with Air King, Minerva Radio, and 
Jewel in engineering posts HENRY 
F. ARGENTO has been elected an as- 
sistant vice-president of Raytheon 
Manufacturing Company of Waltham, 
Mass. and named assistant manager of 
the power tube division. He formerly 
served as sales manager of the divi- 
sion, a post which he has held since 
1941 ... The new vice-president in 
charge of sales for Reeves Soundcraft 
Corp. is FRANK B. ROGERS, JR. He was 
formerly vice-president and assistant 
general sales manager for Ampro Cor- 
poration of Chicago. 
* * * 

E. W. MERRIAM, former chairman of the 
RTMA Service Committee, has been 
named service manager for the Radio- 
Television Manufacturers Association. 

Mr. Merriam, until recently service 
manager of the Allen B. Du Mont Lab- 
oratories, Inc., has agreed to take the 
position on a temporary basis in order 
to implement some of the activities in- 
augurated by the Service Committee. 
Upon completion of this preliminary 
work he plans to return to private in- 
dustry. 

One of his first jobs will be to 
promote training courses for service 
technicians in the nation’s trade and 
vocational schools. A recommended 
agenda for a training course was pre- 
pared by a sub-committee of the Serv- 
ice Committee and has been distributed 
among trade and vocational schools. A 
complete course 1s now in preparation. 

He will also undertake to coordinate 
various industry activities designed to 
improve set servicing in the industry 
and eliminate abuses which have 
sprung up. He will work with repre- 
sentatives of dealer, distributors, and 
technicians’ organizations in this ac- 
tivity. 

* ~ * 
PAUL ESHLEMAN, Du Mont production 
control manager during World War II, 
has been named to 
head the company’s 
East Paterson, New 
Jersey plant. 

Formerly the 
world’s largest tele- 
vision receiver man- 
ufacturing plant, 
the facilities in East 
Paterson are being 
converted for the production of mili- 
tary equipment. 

Since 1942, Mr. Eshleman has been 
engaged in the production of Du Mont 
receivers and electronic parts. When 
the company purchased the East Pat- 
erson plant from the War Assets Ad- 
ministration in 1948, he personally 
designed and supervised the conversion 
of the former Wright Aeronautical 
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A New Market for You... 
with the Mallory UHF Converter 


Here is another first from Mallory—a practical converter to 
add UHF reception to VHF television sets. a 
| The Mallory UHF converter can be connected to any TV 
| receiver by a few external connections—involving only the 


power line and antenna leads. It permits the tuning of all UHF 
channels without internal adjustments and without sacrificing 


reception of VHF channels. 


The secret of the Mallory converter is the Inductuner®, 
pioneered by Mallory years ago. It provides continuously vari- 


able tuning, essential to complete coverage of all UH F channels. 


Here is real sales appeal—a real sales opportunity! 


P.R. MALLORY & CO., Inc. INDIANAPOLIS 6, INDIANA 
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GREAT NEW HEADPHONES 


for Broadcast Monitoring and Laboratory 


by Brush 


a Am 


For the first time all the features you have ever wanted 
are combined in a single headphone, made possible by 
Brush pioneering and acoustic leadership. Engineered 
comfort and smooth sound will improve work and make 
life easier for those who use it. Brush’s exclusive 
BIMORPH CRYSTAL* drive element makes possible 
these advanced features. 


AVAILABLE IN THE FOLLOWING STYLES FROM YOUR LOCAL RADIO PARTS JOBBER: 


a 


Double headset Single headset Lorgnette Style 
BA-206 BA-207 BA-208 
@ Exceptionally flat @ Exclusive METALSEAL 
frequency response CRYSTAL* for protection against 
@ Exceptional bass response high humidity 
© Lightweight - designed for @ Impedance of 100,000 ohms 


fort bl at I000 cps. 
comfortable wear 
@ No transformer required 


@ Multiple installations 
are readily made 
*Trade Mark Registered 


THE BRUSH DEVELOPMENT COMPANY 


3405 Perkins Avenue, Cleveland 14, Ohio 


@ Sensitivity is approximately 
6.3 dyneslcm?/volt at 1000 cps. 


PIONEERS IN CRYSTAL ACOUSTICS 


plant into a television receiver manu- 
facturing operation and redesigned the 
facility to fit the company’s electronic 
requirements. 


* * * 


HARRISON JOHNSTON has been named 
manager of the newly-created product 
engineering division 
of Ampex Electric 
Corporation. 

An engineering 
graduate of Prince- 
ton University, Mr. 
Johnston has been — 
associated with 
General Electric a 
Company for the 
past twelve years. He is a member of 
the A.IE.E., the IRE, and the Engi- 
neers and Electric Clubs of San Fran- 
cisco. 

He will headquarter at the com- 
pany’s Redwood City, California fac- 
tory. Among his duties in his new posi- 
tion will be supervising the marketing 
of the company’s audio and data re- 
corders. 


* * * 


NEWARK ELECTRIC COMPANY of 323 
W. Madison Street, Chicago has taken 
a lease on a five-story building at 223- 
225 West Madison Street. The newly- 
acquired space will allow the company 
to double its display area, permit ware- 
housing its stocks under a single roof, 
and increase office space. The company 
will take possession of the new quar- 
ters on January 16th of next year. . 
RADIO RECEPTOR CO., INC. has in- 
creased its plant capacity in Brooklyn 
to permit the manufacture of germa- 
nium diodes ...A branch plant for 
the manufacture of components has 
been opened in Kane, Pa. by the 
STACKPOLE CARBON COMPANY of St. 
Marys, Pa. The new plant contains 
approximately 45,000 square feet of 
floor space . . . LINDBERG INSTRUMENT 
COMPANY of Berkeley, California has 
recently moved to larger quarters at 
1808 Harmon Street in Berkeley. 


* ~ * 


COPPERWELD STEEL COMPANY of 
Glassport, Pa. has purchased all of the 
outstanding stock of FLEXO WIRE COM- 
PANY, INC. of Oswego, N. Y. The par- 
ent company will operate the New 
York firm as a wholly-owned subsidi- 
ary to manufacture small and fine 
sizes of wires and cables for the elec- 
tronics and electrical appliance indus- 
tries . . . The assets of the CHICAGO 
DIE MOLD MANUFACTURING COMPANY 
have been acquired by UNITED STATES 
RUBBER COMPANY. The Chicago firm 
is a custom molder of plastic radio 
cabinets, dials, and other plastic prod- 
ucts. It will be operated as a division 
of the rubber firm . . . MAGNECORD, 
INC. has announced the formation of a 
new corporation, MAGNECORD INTER- 
NATIONAL LTD. The new company will 
handle all of the parent company’s 
business outside of the Western Hemi- 
sphere. Ad. Auriema has been named 
manager of the international corpora- 
tion and will maintain offices in New 
York. —- 
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THE TRIO 2-CHANNEL YAGI FULL 10 DB GAIN ON TWO CHANNELS 


MODEL 445 FOR CHANNELS 4 AND 5 
MODEL 479 FOR CHANNELS 7 AND 9 


Patent pending — no licensing arrangements granted for duplicating principle of this antenna 


TRIO the “Trouble-proof’ TV Rotator 


December. 


TRIO 
“Ha Qsiauaas 


2-CHANNEL YAGI 


195! 


One of the most widely imitated antennas on the 
morket today, the TRIO 2-Channel Yagi still stands 
alone in efficiency and strength. 

TV buyers—and sellers—are discovering that 
“look alike” is not enough — that imitations are never 
os good as the original. 

There is no secret to TRIO’s marked superiority. The 
simple truth is that TRIO slights no construction detail, 
everlooks no design feature. This means unparalleled 


TRIO Rotator will not freeze up! 


2 HEAVY DUTY MOTORS 


Two separate 24 volt motors are used — one for each direc- 
tion of rotation. Thus, each motor operates just 50% of the 
time — cannot burn out. Positive acting electrical stops at both 
ends of 360° turn eliminates lead damage. 

Housing is die-cast aluminum for greater strength, lighter 
weight ond perfect alignment of parts. The TRIO Rototor is 
precision built throughout. 


m TOPS ALL IN DESIGN, CONSTRUCTION, 


Yagi elements of .035” thick 
seamless aluminum, are full 4” 
in diameter. Ends ore crimped 
for greater strength and te cut 
down vibration. Prevents en- 
trance of dirt and moisture. 


An extra clamping member per- 
mits taking up bolts tight with- 
out putting undue oe on 

t. Cast al block 
assures perfect right. angle 
alignment. No detail of design 
or construction has been over- 
looked to make the TRIO 2- 
Channel Yagi the finest fringe 
orea TV antenna available any- 
where — at any price! 


Double-folded dipole sections 
heve heavy <4 aluminum 
brace bers securely riveted to 
element ends thus providing 
positive electrical connection 
ond extreme wn", Work- 
is of the 


highest | order. — 


PERFORMANCE 


efficiency — rugged dependability for both installer 
and TV set owner. 

Installers! Avoid profit eating call-backs caused by 
poorly made imitations! Set owners! Enjoy years of 
dependable, efficient TV reception! Compare the TRIO 
2-Channel Yagi with any other TV antenna at any 
price. Yes, compare — then you, too, will insist on an 
original TRIO — the 2-Channel Yagi that set the 
standards. 


SMARTLY STYLED 
DIRECTION 
INDICATOR 


MANUFACTURING COMPANY 


GRIGGSVILLE, 


ILLINOIS 


29 


Choose 


A Wewldea tn Radio Taners—~ wy Combination 


COLLINS “PRE-FABS"SAVES YOU MOWEY —vsitiibassm 


Now you can have a high quality Collins FM 
Tuner at about half the cost. You buy the basic 
units which have all been prewired, aligned 
and factory tested. All you do is assemble these 
into the punched chassis and wire up the power 
supply. Yes, it’s that easy the Pre-Fab way. 


es 
e The Collins “Pre-Fab” 
° e . Tuner Assembled. 

e 

e 

7 

a 

* 

* 

> 

. 

Here’s a combination de- : 

signed for the pocket as Z 

well as the ear... High in - 
quality—low in cost. 


Each Collins “Pre-Fab” com- va) a 
bination meets the high stan- 
dards of the famous Collins 


FM Tuner—very low distor- | There’s no finer tuner avail- 


tion and full frequency avdio | able than this Collins Deluxe 
response from 20 cycles to 


Combination. Engineered 
20,000 cycle - g 
po High fe 2 A larg high quality and yet $465° 


tivity. priced right. 


All Prices Shown Include Tubes 


Collins Audio Products Company, Inc. 
P. O. Box 368, Westfield, N. J. 


Enclosed find [) check [[] money order for 


Send me the following “Pre-Fab” Units: 


(J Tuning Unit FMF-2 ( IF Amplifier IF-4 
(CD Tuning Unit FMF-3 (CO IF Amplifier IF-6 H 
() IF Amplifier IF-3 (CD Universal Chassis | 
Kit UC-1 I 
Name ; 
Address. Se 
City & State 7 
mm AE ee SR RE eS ae 


ALL YOU BUY IS 
© tuning unit, an IF Amplifier 
and the universal chassis kit, 
which is standord for all com- 
binations. Check the “Pre- 
Fabs” listed below and make 
your selection. 


_~ g 
TUNING UNIT FMF-2 
Permability Tuned . has two 
tuned stages using a 


6AK5 converter ond $4450 


6C4 local oscillotor 


TUNING UNIT 
FMF-3 
Permability Tuned...has three 
tuned stages including a 6J6 
RF amplifier, 6AK5 


converter, and 6C4 $1450 
& 


cillator 


a, @ 


> o_o: 
IF AMPLIFIER 1F-3 
Employs three tubes terminat- 


ing in a new P*$Q75 


rotio detector circuit 


* way =r ow 
IF AMPLIFIER \F-4 
Also employs a ratio detector 


.-.extra IF stage 9ve5$1925 


it added gain 


Pg ylie fal 
IF AMPLIFIER 1F-6 

Deluxe model... has three IF 
stages, two limiters, and a dis- 
criminator type of detector. 
Superior to any such amplifier 


on the market in gain $4950 


and sensitivity. 


UNIVERSAL CHASSIS KIT UC-1 
Includes a punched chassis, 
handsome slide rule tuning 
dial, oversize power transfor- 
mer, filter condenser, rectifier 
tube and socket, hardware, 
volume control and switch, 


knobs, terminal strips, $4350 


AC line cord and plug. 
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NOW-Be a Fully Trained, Qualified 
RADIO TELEVISION eee nist 


10 MONTHS ces. LESSe 


No Monthly Payment Contract to Sign! 


Now ... be ready for Radio-Television’s big Pay opportuni- 
ties in a few short MONTHS! Frank L. Sprayberry's completely 
new “Package” training unit plan prepares you in just 10 
MONTHS .. . or even less! Equally important, there is NO 
monthly payment contract to sign .. . thus NO RISK to you! 
This is America's finest, most complete, practical training—gets 
you ready to handle any practical job in the booming Radio- 
Television industry. In just 10 months you may start your own 
profitable Radio-Television shop .. . or accept a good paying 
10b in this fascinating expanding field at work you've always 
wanted to do. Mr. Sprayberry has trainéd hundreds of successful 
Radio-Television technicians—and stands ready to train you in 
ess than one year, even if you have no previous experience. You learn by 
LOING .. . actually working with your hands with equipment of special 
design to illustrate basic theory instead of relying on books alone. 


VALUABLE EQUIPMENT INCLUDED WITH TRAINING 


The new Sprayberry “package” plan includes many big kits of genuine, 
professional Radio-Television equipment. While training you actually per- 
form over 300 demonstrations, experiments and construction projects. In 
addition, you build a powerful 6-tube standard and short wave radio set, a 
multi-range test meter, a signal generator, signal tracer, many other projects. 


All equipment is yours to keep . . . you have practically everything you need 
to set up your own service shop. The interesting Sprayberry book-bound 
lessons and other training materials . . . all are yours to keep. 


EARN EXTRA MONEY WHILE YOU LEARN! 


All your 10 months of training is AT YOUR HOME in spare hours. Keep 
on with your present job and income while learning . . . and earn EXTRA 
CASH in addition. With each training “package” unit, you receive extra 
plans and ideas for spare time Radio-Television jobs. Many students pay 
tor their entire training this way. You get priceless practical experience and 
earn generous service fees from grateful customers. Just one more reason 
why the Sprayberry new 10 MONTH-OR-LESS training plan is the best 
Radio-Television training in America today. If you expect to be in the 
armed forces later, there is no better preparation than good Radio-Tele- 
vision training. 


D PRRGD vaiston' se 
TELEVISION BOOKS 
— I want you to have ALL the facts about my new 10- 
M ONT H Radio- Television Training — without 
==. cost! Act now! Rush the coupon for my three big 


Radio-Television books: “How to Make Money in 
if yist™ Radio-Television,” PLUS my new illustrated Tele- 
ere 


TRAIN AT 
HOME IN 


SPARE HOURS! 


vision Bulletin PLUS an actual sample Sprayberry 
Lesson—all FREE with my compliments. No 
obligation and no salesman will call on you. 
Send the coupon in an envelope or paste on 
back of post card. I will rush all three books 
at once! 


SPRAYBERRY ACADEMY OF RADIO 
Dept. 25-D, 111 North Canal St., Chicago 6, lil. 


SPRAYBERRY ACADEMY OF RADIO, Dep!. 25-D 

111 North Canal $t., Chicago 6, Il. 

Please rush to me all information on your 10-MONTH Radio-Tele- 
vision Training Plan. | understand this does not obligate me and 
that no salesman will call upon me. 


Nome. ccccccccccesessscseseseesssssesssseees Age..... 
NO OBLIGATION ON". WPPPTPTTITTTTTITITTTTTT iT tlt 
7 7 No Salesman 
Men already in Radio who seek a short inten- SE A ae Seate.s ss 
IF YOU ARE sive 100% TELEVISION Training aan Will Call Svs cscees Zone tate 


Please check Below About Your Experience 
Are You Experienced? £) No Experience 


EXPERIENCED IN RADIO FULL EQUIPMENT INCLUDED are invited 


to check and mail the coupon at the right 
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Now this precision-matched 
miniature Pliers Kit yours 


IT’S SYLVANIA’S 
GREATEST 
PREMIUM YET! 


VW 


MAN, WHAT A 
TIME AND WORK 
SAVER! 


...with every 100 Sylvania 
Receiving Tubes or 3 Picture Tubes 
purchased between Nov. 15th and Dec. 15th 


Here’s exactly the tool kit every radio and TV serviceman 
has always needed. A complete miniature pliers kit. 
It contains: 
Slip-Joint Pliers: 434 inches long with adjustable 
two-position slip-joint. 
Needle-nosed Pliers: 51/4 inches long for inaccessible 
wiring and terminals. 
Parrot-nosed Pliers: 41 inches long, with adjustable 
three-position slip-joint. 


All have precision-matched jaws with finely 
milled teeth, forged from the finest steel by a 
leading manufacturer of surgical instruments. 
Regular $4.50 value! 


This kit, packed in sturdy plastic case, is 
yours absolutely free when you buy just 100 
Sylvania Receiving Tubes or 3 Sylvania TV 
Picture Tubes from your Sylvania Distributor. 
But, please hurry! Offer closes Dec. 15th. 
Your regular Sylvania Distributor has these 
kits now. Call him TODAY! 


grip 


pliers 


RADIO TUBES ; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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This ts it! 


. wew Moma 


Automatic Selfocusing Phototron 


picture tube... 


availablewith sensational glare-reducing 
cylindrical surface face plate...the latest 
THOMAS engineering achievement! 


TROMAS Automatic Selfocusing Phototron 
tube ... reduces service calls resulting from li 
age, or anode voltage fluctuation; plus 
due to favity potentiometers and focusing devi 


pies a. 


Thomas Phototrons are Laat original equipment with these 20 TV set makers and many others... 
ADMIRAL + HOFFMAN + OLYMPIC + MECK © PILOT + STEWART-WARNER + KAY-HALBERT « MAGNAVOX * IMPERIAL « STARRETT 


* CROSLEY + TELE KING* MOTOROLA 


HALLICRAFTERS * WESTINGHOUSE + SCOTT + CALBEST + BENDIX TELEVISION * PACKARD BELL 
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-T 
REG. TRADE MARK ACTUAL 


SIZE 


HERMETICALLY- 
SEALED /,,; 


TUBULAR PAPER CAPACITORS by PYRAMID 


Pyramid Type PG “‘GLASSEAL”’ miniature paper capacitors 
: , TEMPERATURE 
are assembled in metal tubes with glass-metal terminals. RANGES: —55° to + 125°C 
They will fully meet the most exacting demands of high CAPACITANCE 
RANGE: .001 mfd. to 1.0 mfd. 

vacuum, high pressure, temperature cycling, immersion VOLTAGE RANGE: 100 to 600 

F v.d.c. operating 
cycling and corrosion tests. 


Available through your local distributor 


PYRAMID Electric Company 


GENERAL OFFICES and PLANT NO. 1 PLANT NO. 2 
1445 HUDSON BLVD. + NORTH BERGEN, N. J. 155 OXFORD ST. + PATERSON, N. J. 
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Fig. 1. 


The familiar radio tube, 


rd 


4 
A yy te. 


ee High Vacuum 
Triode lonization 
(rauiges 


Vacuum systems and tubulation for converting coal into gasoline. 


with modifications. is 


performing miracles in today’s chemical industry. 


HEN a triode vacuum tube is 

equipped with a glass tube 

for the introduction and re- 
moval of gas, and for the control of 
the vacuum within a tube, it is differ- 
entiated from tubes used for commu- 
nication purposes by the designation 
“jonization gauge.” This type of oper- 
ation requires, of course, that the glass 
envelope and tubulation be connected 
to a vacuum pump system in order to 
reduce the internal pressure sufficient- 
ly so that the filament will not burn 
out when energized. 

The mere addition of the glass tubu- 
lation to conventional or more ideally 
designed vacuum tubes opens up new 
horizons in the fields of chemistry and 
nucleonics. It extends vacuum meas- 
urements to regions of much higher 
vacuum than is feasible by any other 
method. Despite the simplicity and 
economy of this method, it makes pos- 
sible the measurement of pressures 
that are less than a billionth of an at- 
mosphere! 

Fig. 2 shows the physical construc- 
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tion of the Type HK-5989 (VG24G) 
Gammatron ionization gauge. It is 
identical in every way to the Type 
HK24G Gammatron triode widely used 
in radio communication equipment ex- 
cept for the addition of a glass tube 
extension on the envelope. The Type 
HK-5988(VG2) Gammatron ionization 
gauge is similar to one above with the 
exception of tubulation brought out of 
the bottom. 

Fig. 4 shows a typical circuit ar- 
rangement and potentials employed in 
the case of these two _ ionization 
gauges. A triode ionization gauge has 
the following electrode conditions: 

1. Filament or Electron Generator 
to emit electrons. The filament volt- 
age is varied from zero upward to 5 
volts with the typical operating volt- 
age being about 3.5 volts. The fila- 
ment has minimum time lag or re- 
sponse during changes in filament volt- 
age because it is constructed so as to 
possess minimum mass. 

2. Grid or Electron Accelerator to 
accelerate and capture electrons. The 


By 
SAMUEL FREEDMAN 
Field Liaison Engineer 


Heintz & Kaufman, Division 
The Robert Dollar Company 


grid is always biased highly positive 
in a triode ionization gauge. It is de- 
signed to function with 300 volts posi- 
tive bias. The grid current is adjusted 
by variation of the filament voltage. 

3. Plate or Ion Collector to capture 
positive ions. The important considera- 
tion in any triode ionization gauge is 
the capture of positive ions by the 
negatively biased plate. Instead of 
high positive bias used with tubes in 
communication work, the plate of a 
triode ionization gauge may function 
at 60 volts negative. A microammeter 
in series with this negatively biased 
plate gives a direct measure of the 
number of ionizing collisions, and/or 
the pressure of the gas molecules 
within the tube envelope. 

The electron flow from the filament 
to the highly positive grid or accelera- 
tor and beyond in the direction of the 
negative plate, produce collisions and 
ionization of the gas molecules in the 
tube envelope. Such gas molecules are 
thereby charged and become positive 
ions which are attracted to the nega- 
tively biased plate to provide an indi- 
cation on the microammeter which is 
in series with the plate. 

A positive ion is an atom which has 
lost one or more of its normal comple- 
ment of electrons. This can occur 
when electrons in the outer orbits of 
the atom’s nucleus are subjected to 
heat, collision, or impact. While this 
does not alter the nature of the atom, 
it definitely alters its electrical prop- 
erty and frequently the chemical prop- 
erty. The atom is then said to be 
ionized and has become an ion. It is 
a positive ion, as required here, when 
it has lost an electron. Thus the pre- 
viously neutral atom has become un- 
balanced by virtue of its having be- 
come less negative or more positive in 
its over-all electrical charges. It would 
be a negative ion if it had gained an 
electron. Every atom of every mole- 
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Fig. 2. Typical triode ionization gauge with tubulation from top of glass envelope. 


cule is normally balanced with posi- 
tive, negative, and neutral particles. 
To become a positive ion which can be 
attracted to the negative plate or ion 
collector, it must lose one or more elec- 
trons so that the balance is disturbed, 
creating an excess of positive charges. 
The mere loss of a single electron is 
sufficient to make any neutral or bal- 


Fig. 3. Modern ionization gauge with de- 
gassing provisions for evolution of gas 
after each usage and with cup-shaped 
electrode support at the extremities for 
preventing interelectrode leakage paths. 
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anced atom become a positive ion 
which can be captured by the nega- 
tively biased plate and thus be made 
to contribute to the microammeter 
reading. 

When ions are created they try to 
regain their balance and become neu- 
tral atoms. The positive ions attract 
electrons while the negative ions re- 
pel electrons. This phenomena of 
gaining or losing electrons is known 
as ionization. In the triode ionization 
gauge, the positive ions are repelled 
by the positively biased grid and at- 
tracted by the negatively biased plate. 
The grid and plate, by the polarity and 
magnitude of biasing voltages em- 
ployed (plus 300 on the grid and minus 
60 on the plate), facilitate this action. 
Different values of electrode voltages 
can be chosen to modify the sensitivity 
of response for the measurement of 
various pressures. 

In the initial flight of electrons from 
the filament, most of them miss the 
grid. Their momentum carries them 
towards the negative plate which re- 
pels the negative charges and drives 
them back to the positive grid. Some 
of these electrons are caught directly 
while others make several oscillations 
about the grid before being captured. 
These various electron paths ionize gas 
molecules encountered in the course 
of impact. Such molecules, now con- 
verted into positive ions in the grid- 
plate area, are unwelcome to the posi- 
tive grid yet are highly attractive to 
the negative plate. 

High sensitivity of the ionization 
gauge is obtained by the use of suffi- 
ciently high positive bias on the grid 
(up to 300 volts) and a less highly 
biased plate of reversed polarity (neg- 
ative 60 volts). The electrons over- 
shooting the grid and repelled by the 
plate behave in a fashion similar to 
the Barkhausen Kurz or the reflex 
klystron techniques known to the mi- 
crowave art since they may oscillate 


around the grid several times before 
being captured by the grid. This in- 
creases the electron paths and the 
likelihood of collision with gas mole- 
cules within the tube envelope. The 
filament of the tube is operated below 
its normal rating as a communication 
component in order to permit tempera- 
ture-limiting of the emission. 


Degree of Vacuum 


High vacuum means low pressure. 
In practice, the pressure within the 
tube envelope is reduced to less than 
10-* millimeters of mercury. Normal 
atmospheric pressure (14.7 lbs. per 
square inch) corresponds to 760 milli- 
meters of mercury. The _ transposi- 
tion between millimeters of mercury 
and pounds per square inch can be de- 
rived from the following computation 
for the above numerical values. 


760 mm. of mercury 
14.7 Ibs./sq. in. ; 
__ 10-* mm. of mercury 
~~ X Ibs./sq. in. ~ 
_ 14.7X 10 
7.6 X 102 
X = .0000193 Ib./sq. in. atmospheric 
pressure. 


This means, in practice, that the in- 
terior of the tube envelope operates 
at not less than .0000193/14.7 part of 
atmospheric pressure. The internal 
pressure is less than a millionth part 
of the external pressure of a vacuum 
tube. 

The general range used for high 
vacuum triode ionization gauges ex- 
tends from about 10° to 10°° milli- 
meters of mercury. Its lowest limit 
of vacuum or upper limit of pressure 
within the tube envelope is the point 
where a glow will be visible. If per- 
mitted to operate at that low order of 
vacuum, the filament might burn out 
due to oxidation. Its highest limit of 
vacuum or lowest limit of pressure 
within the tube envelope depends only 
on the smallest positive-ion current 
which can be measured. This will de- 
pend upon the leakage resistance be- 
tween the electrodes within the triode 
tube. The vacuum tube serves as an 
extraordinarily sensitive ionization 
gauge or device for measuring condi- 
tions of vacuum in the order of one 
million to many billions times greater 
than existing in air. 


* . 
Gas Contamination 


Proper functioning of the tube re- 
quires that the electrodes be free from 
gas content that could be evolved un- 
der operating conditions and thus pro- 
duce improper readings of the pres- 
sure. Except where special provisions 
have been made, as in the case of the 
Type HK-5991 (VG100) illustrated in 
Fig. 3, evolution of gas is greatly mini- 
mized by the use of tantalum or nickel. 
Both of these metals have low internal 
gas content when properly treated. 
Table 1 compares the types of ioniza- 
tion gauges now in standard produc- 
tion. 
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In order to remove gas and surtace 
contaminants from the nickel elec- 
trodes, as used in the Type HK-5988 
(VG2) ionization gauge, they are 
heated during the manufacturing proc- 
ess to a high temperature (close to 
their melting point) in a hydrogen at- 
mosphere. The hydrogen excludes oxy- 
gen from the metal and eliminates the 
possibility of oxidation during the heat- 
ing process. 

In the case of tantalum electrode 
tubes, such as the Type HK-5989 
(VG24G) and the Type HK-5990 
(VG54), they are handled in the same 
manner as their conventional commu- 
nication counterparts as far as exhaust 
techniques are concerned. The ele- 
ments are heated to high temperatures 
in a vacuum to evolve the gas that is 
trapped in the metal. 

The Type HK-5991(VG100) triode 
ionization gauge illustrated in Fig. 3 
is able to provide a more accurate 
reading because of the special provi- 
sions for insuring that the elements 
within the glass envelope are free 
from gas each time it is used. This 
version of the triode ionization gauge 
was specifically designed for high vac- 
uum measurements and does not have 
a communication equivalent. Every 
element can be outgassed by means of 
separate connections at opposite ends 
of each element or electrode. Two 
available connections to each element 
make it possible to connect an elec- 
trical current in a closed circuit. 
Thus, each element may be separately 
heated. 

All the electrodes in this ionization 
gauge are made of helical tungsten 
which is capable of withstanding much 
abuse. The simplicity of the degassing 
process and the use of “hard glass” 
(Nonex) permits the bulb to withstand 
the “bake out” process for stabilizing 
its operation. 


Outgassing Procedure 


To insure proper operation, the tube 
envelope is heated by an oven or flame 
at the time of manufacture. This 
heating is confined to a temperature 
below the point where the envelope 
would deform inward by virtue of the 
vacuum inside. This ‘process is de- 
signed to vaporize contamination on 
the inside wall of the glass. This va- 
porized material is then pumped out. 

Next, the filament is heated to a 
temperature above normal, such as 
2500 degrees Centigrade or within 
about 300 degrees of the burnout point. 
This causes sputtering or evaporation 
of the metal. This sputtering or evap- 
oration causes an undesirable metal- 
ized film to form on the inside of the 
glass envelope and between the elec- 
trodes unless special precautions are 
taken in the design of the tube to pre- 
vent it. Without these precautions, 
leakage paths will exist from the cath- 
ode to the plate, between the elec- 
trodes, and along the inner surface of 
the glass envelope. This would result 
in current path losses that would ex- 
ceed or mask the ionization current 
through space in the envelope, par- 


December, 1951 


ticularly at low pressures. This effect 
also occurs, to a lesser degree, through- 
out the life of the ionization gauge. 
One way of minimizing such losses 
is to place small discs around the sup- 
port mounts of the electrodes. These 
discs serve as metal baffles to cause 
shadowing around the base of the elec- 
trode supports so that there will be no 
metalized film around the point where 
the support goes through the glass 
bulb. In the case of the Type HK-5991 
(VG100) shown in Fig. 3, special pre- 
cautions have been taken in the de- 
sign so that baffle plates are unneces- 
sary. Cup shaped recesses are pro- 
vided at the base of the glass envelope 
for each electrode support connection. 
In this particular type these electrode 
support connections also form the heat- 
ing circuit for degassing the electrodes. 
The use of the cup shaped recesses 
eliminates the need of baffle plates, 
thereby reducing the amount of metal 
inside the tube. The less metal used, 
the less possibility of malfunctioning 
especially when no provision has been 
made for removing gas trapped in such 
metal. These recesses, at the points 
where the electrode supports emerge, 
are so shaped that the sputtering will 
land on the sides rather than the trough 
or base of each cup. Thus the shape 
of the cup controls the area where the 
vaporized metal can strike and is so 
designed that the matter will clear the 
region where the tungsten electrode 
supports come through the glass. 


Tubulation 


The larger the tubing attached to 
the ionization gauge, the more rapidly 
will the gauge follow changes in pres- 
sure in the vacuum system. Fig. 3 
shows the three standard tubulation 
sizes in which the Type HK-5991 
(VG100) is manufactured. This offers 
the user a selection to fit his existing 
manifold tubing size. The rate of flow 
of gas through any orifice is propor- 
tional to the cube of the radius of the 
tubulation. 

An ionization gauge 
There is no practical 


is a_ triode. 
advantage in 


ADJUSTABLE 
© TO Sv. -60V. 


Fig. 4. Typical circuit and poten- 
tials for triode ionization gauge. 


To 
VACUUM 
SYSTEM 


Fig. 5. Triode ionization gauge circuit 
utilizing a d.c. amplifier for measure- 
ment of a trillionth of an atmosphere. 


using more than a triode structure. 
The optimum arrangement is when the 
tube is placed closest to the point in 
the vacuum system where the pres- 
sure is to be measured. Larger tubu- 
lation minimizes the possibility of 
pressures varying in a vacuum system 
of extended length. Some systems 
where critical measurements are re- 
quired may employ several ionization 
gauges around the system to detect 
variations at different points in the 
over-all system. 


Extending Measurements 


When the microammeter used to 
measure the positive ion current in 
the plate circuit has to work with ex- 
tremely small values such as 10-* mi- 
croampere, a d.c. amplifier must be 
added. Fig. 5 shows such an arrange- 
ment. The amplifier must have a 
known amplification range. The micro- 
ammeter in the plate circuit reads the 
positive ion current which is directly 
proportional to the pressure in the sys- 


Table 1. Comparison of characteristics of the various types of ionization gauges. 


HK-5988 (VG2) HK-5989 (VG24G) HK-5990 (VG54) HK-5991 (VG100) 
Comparable com- Similar to HK-24 HK-24G HK-54 Special 
munications in appearance but 
triode redesigned 
Plate (Collector) Cylindrical Nickel Cylindrical Tan- Cylindrical Tan- Helical Tung- 
talum talum sten 
Grid Vertical Bar Nickel Vertical Bar Vertical Bar Helical Tung- 
(Accelerator) Tantalum Tantalum sten 
Filament Thoriated Thoriated Thoriated Helical Tung- 
(Emitter) Tungsten Tungsten Tungsten sten 
Maximum 3%6" exclusive of 4%" 55," 63," 
Height tubulation (as 
requi 
Maximum 
Diameter 1%." 1%" 2%," 2," 
Tube Base None Small 4-pin Medium 4-pin None 
ceramic 
Filament Rating 6.3 v. @ 3.6 amps. 6.3 v. @ 3amps. Se. Q@Gamge. =. scvccccccvessce 
Circuit Potentials 
Filament 0-5 v. 0-5 v. 0-5 v. 0-4 v. 
Plate 60 v. 60 v. 60 v. 60 v. 
Grid 300 v. plus 300 v. plus 300 v. plus 300 v. plus 
Sensitivity in 25 for 5 ma. grid S50 forl10ma.grid 200 for 5 ma. grid 75 for 5 ma. grid 
uv. micron current current current current 
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gauge with increased filament voltage and reduced plate and grid voltages. (B) 


Plate current vs. pressure for the Type HK-5990 (VGS54). 


pressure for Type HK-5988 (VG2). 


(C) Plate current vs. 


(D) Plate current vs. pressure for Type HK-5991 


(VG100) with decreased filament voltage and increased plate and grid voltages. 
(E) Plate current vs. pressure for the Type HK-5389 (24G) triode ionization qauge. 


tem. The pressure is an indication of 
the density or quantity per unit vol- 
ume of the gas within the tube or 
ionization gauge envelope. 

The grid milliammeter is adjusted 
to a predetermined value by varying 
the filament voltage. It shows the grid 
current for the electron flow. The me- 


ter scale has a range of 0-10 milli- 
amperes. 

The sensitivity of the ionization 
gauge varies with the voltages used on 
the elements. It is directly propor- 
tional to the negative voltage on the 
plate, within limits. It is also propor- 
tional to the positive voltage on the 


Fig. 7. Gaseous Diffusion Plant at Oak Ridge where ionization gauges play a major role. 


grid. The latter is not a linear func- 
tion as in the case of the plate. 

An alternative to a d.c. amplifier is 
the use of a very sensitive galvanome- 
ter. This is costly, fragile, and sub- 
ject to damage because of gas bursts 
or leaks. Its supersensitivity, level- 
ing, static charges in the meter move- 
ment, etc., make it more difficult to 
operate. 

Ionization gauges may be calibrated 
against the McLeod gauge. This is a 
special mercury manometer which 
compresses a gas sample of the pres- 
sure to be measured at a known vol- 
ume ratio. The pressure is increased, 
in inverse ratio, to a point where it is 
great enough to be measured by direct 
observation. 

Fig. 6A is a graph of plate current 
versus pressure for the Type HK-5991 
(VG100) tube for a grid current of 5 
milliamperes, a filament voltage of 5.5 
volts, a plate voltage of minus 13 volts, 
and a grid voltage of plus 187 volts. 
Fig. 6D shows the same graph but with 
reduced filament voltage and increased 
plate and grid voltages (filament 3.9 v., 
grid 300 v. plus, and plate 60 v. minus). 

Fig. 6E shows the plate current 
versus pressure for the Type HK-5989 
(VG24G) ionization gauge tube operat- 
ing at 10 milliamperes grid current, 
4.2 volts on the filament, 300 volts 
positive on the grid, and 60 volts nega- 
tive on the plate. 

Fig. 6B shows the plate current 
versus pressure for the Type HK-5990 
(VG54) tube operating at 5 milliam- 
peres grid current, 3.5 volts on the fila- 
ment, plus 300 volts on the grid, and 
minus 60 volts on the plate. 

Fig. 6C shows the plate current 
versus pressure for the Type HK-5988 
(VG2) ionization gauge tube operating 
5 milliamperes on the grid, 4.9 volts on 
the filament, plus 300 volts on the grid, 
and minus 60 volts on the plate. 

Fig. 1 shows the maze of vacuum 
systems and tubulation used in a mod- 
ern petroleum laboratory. Fig. 7 shows 
the Gaseous Diffusion Plant at the 
Atomic Energy Project at Oak Ridge 
where applications of ionization gauges 
are unlimited. Other important users 
include the fields of photography, op- 
tics, distillation, vacuum tube manu- 
facturing, motion pictures, medicine, 
fuels, upper atmosphere research, and 
metallurgy. Its use in gas analysis 
and as a leak detector for general in- 
dustrial use has also become impor- 
tant. 

Electronic methods for high vacuum 
measurement are now the preferred 
technique and the triode vacuum tube 
with glass tube extension is the best 
electronic method. These units, used 
as ionization gauges, cost only slightly 
more than their communication coun- 
terparts. 

Those interested in a general analy- 
sis of ionization gauges are referred to 
the book “Vacuum Tubes” by Karl R. 
Spangenberg (McGraw-Hill Book Co.). 
Additional data is also obtainable from 
the Heintz & Kaufman Division of 
the Robert Dollar Company, Redwood 
City, California. —W- 
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reduced cost are the goals of picture tube research. 

Research engineers at the Sylvania Electric Prod- 
ucts Inc.’s Physics Laboratories in Bayside, New York, rely 
on the contributions of many different fields in the never- 
ending search for better methods of making picture tubes. 
Electronics, chemistry, physics, metallurgy, optics, me- 
chanics, and many others contribute fully to the research 
program. 

The construction of picture tubes represents one of the 
most advanced phases of vacuum tube design and a brief 
description will give an appreciation of some of the many 
techniques, processes, and materials involved. 

There are three major sections in a picture tube, the 
electron gun including the focusing and deflection unit 
(which in some cases may be external to the tube), the 
fluorescent screen, and the envelope. Each of these sec- 
tions entails certain specific problems whose solution must 
be integrated into the over-all design. 

The accuracy with which the electron gun is made de- 
termines, to a very large extent, the quality of picture 
produced. Many dimensions and the roundness of the cyl- 
inders in the gun must be held within very close tolerances 
so that the spot size on the screen will be small enough to 
give the required degree of resolution for satisfactory 
pictures. In addition to the requirement for closely held di- 
mensions, the parts must not be deformed during process- 
ing where temperatures hot enough to soften many metals 
are encountered. 

Another complicating factor is that the path taken by 
the electrons as they leave the gun is affected to a consider- 
able extent by the magnetic or electric fields present. Thus 
great care must be exercised to be certain that only the 
proper fields exist in the vicinity of the electron stream. 
This also requires that certain dimensions be held very 
closely and, in addition, necessitates the use of a special 
non-magnetic stainless steel for the gun elements. 

The use of 15,000 volts in many picture tubes imposes 
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By MAX KRAWITZ 


Central Engineering Laboratories 
Sylvania Electric Products Inc. 


Testing a development picture tube for fidelity in 
the laboratory. The panels on the right control the 
conditions under which the tube is being operated. 
The standard video signal is brought in from a 
video generator which is not visible in this picture. 


Never-ending research and infinite care in the 
manufacturing process insure quality TV tubes. 


severe problems of insulation. Spacings are very small and 
the several elements must be assembled into a single rigid 
mechanical structure making insulation a problem of first 
importance. This has been solved by using ceramic or 
glass, both of which have high insulating properties, to 
support and separate the various parts. 

The glass bulb is usually received from the glass com- 
pany in its finished form. In metal-glass tubes the glass 
face plate is sealed to the metal cone in the laboratory, or 
on the production line in the factory. In either case the 
bulb is very carefully washed and rinsed to remove all 
traces of foreign matter. 

The fluorescent screen phosphor is deposited on the face 
plate in the following manner. A suspension of triple dis- 
tilled water and finely divided phosphor powder, together 
with a bonding agent, usually a silicate which will cause 
the powder particles to adhere to each other and to the 
glass face plate, is prepared. After the cleaned bulb has 
been dried and placed face down on a settling rack, the 
suspension is poured into the bulb and permitted to settle. 
After the phosphor powder has settled to the bottom the 
water is poured very slowly and carefully from the bulb. 
This is done in a tilt table. Care must be exercised in this 
operation because the bonding of the powder to the glass 
has not been firmly established at this point in the produc- 
tion process. 

The phosphor, bonding agent, and the water must be of 
extreme purity since very small traces of foreign matter 
(often on the order-of one part in a million) may cause a 
variation in the color of the screen or a considerably 
reduced light output. 

In the case of all-glass tubes the conducting coating, a 
graphite suspension in water, is then applied to the inter- 
nal walls of the bulb. Care must be taken in order to 
avoid contamination of the screen. The bulb is then baked 
at a high enough temperature to drive off the water and to 
effect adherence of the graphite and screen to the glass. 

(Continued on page 103) 
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By 
J. A. STANLEY 


ONGMONT, Colorado—a pleasant 
L little city about thirty miles due 
east of famed Longs Peak—is 
over 500 miles from the nearest tele- 
vision station. But that hasn’t pre- 
vented McKee’s Modern Home Center, 
an appliance store right on Main 
Street, from erecting a television an- 
tenna, installing a receiver, and actual- 
ly receiving television signals. 

As a matter of fact, Lawrence Pick- 
erell, technician for the store, has 
logged twenty-four stations, and is 
adding new ones regularly. Howard 
McKee, the owner, says that television 
DX-ing will pay off businesswise—and 
has had previous experience to prove 
it. 

McKee and Pickerell were associated 
in another appliance store in Iowa, and 
that is where the story begins. 

“A station with TV came on the air 
over a hundred miles away,” says Mc- 
Kee. “One was due to be built which 
would be a lot closer. But instead of 
waiting for it—one store in town went 
right to work doing everything they 
could to pick up the ‘fringe’ station. 

“Naturally, reception wasn’t good at 
times. But at other times it was OK. 


Longs Peak. 30 miles west of Longmont. In many in- 
stances, McKee’s has found that by pointing the an- 
tenna toward the mountain the signal strength can 
be increased. The peak is over 14,000 feet while 
the city of Longmont is 5000 feet above sea level. 


One Colorado dealer has found television DX-ing a 
practical way to build a market for TV receivers 


although the nearest station is 500 miles away! 


“However, this was the important 
thing. The store which first began 
pulling in the distant station got a 
tremendous amount of local publicity. 
Further, their service department got 
a lot of practical experience from 
working with TV equipment. 

“Well, as was expected, a TV station 
was finally built close by, and long dis- 
tance reception was no longer neces- 
sary. But when TV sets began to sell 
in the town, the store which had be- 
come known locally as ‘the television 
store’ wound up with a lion’s share of 
the TV set business.” 

Having watched all of this work out 
in Iowa, McKee and Pickerell decided 
to follow the same plan in Colorado, 


Table 1. Log of TV stations received in Long- 
mont, Colorado, at McKee’s Modern Home 
Center. TV DX-ing has paid off handsomely. 


City Station Channel 
Birmingham WBRC 4 
Hollywood KTSL 2 
San Francisco KRON-TV 4 
Atlanta WAGA-TV 5 
Chicago WNBQ 5 
Chicago WBKB 4 
Louisville WAVE-TV 5 
Detroit WIBK-TV 2 
Minneapolis WTCN-TV 4 
Kansas City WDAF-TV 4 
Omaha WOw.-TV 6 
Albuquerque KOB-TV 4 
Charlotte WBTV 3 
Greensboro WFMY-TV 2 
Cincinnati WLW-T a 
Columbus WLW-C 3 
Memphis WMCT 4 
Nashville WSM-TV a4 
Dallas KRLD-TV 4 
Houston KPRC-TV 2 
Salt Lake City KSL-TV 5 
Seattle KING 5 
Milwaukee WTM] 3 
Rock Island WHBP a 


’ 


when McKee bought a store in Long- 
mont. 

Longmont, Colorado, however, is far 
from being in a “fringe” area. The 
only large city nearby is Denver—and 
Denver is one of the two cities of its 
size in America to be caught in the TV 
“freeze” without a single television 
station. 

The nearest TV station is in Omaha, 
Nebraska—over 500 miles away. It 
all looked pretty hopeless but “Pick” 
and McKee decided to give it a whirl 
anyway. 

They decided that despite the dis- 
tance Omaha was probably the best 
bet, so they bought a stacked array 
cut for Channel 6, and fitted it with 
a rotator. Then they added an Anchor 
booster to their Sentinel receiver and 
they were ready to go. 

In the Spring of 1950 they began to 
receive stations with increasing regu- 
larity in the season which Pick says 
corresponds roughly to the “short skip” 
season on the 10 meter band. During 
50, the best times of day were the 
noon hour, from 5:00 to 6:00 p.m., and 
‘-om 8:30 on in the evening. During 
51, 8:00 a.m. and early afternoon were 
the best, with no late evening recep- 
tion. 

Reception during '51 was not as good 
as in ’50, again corresponding to the 
short skip activity on the 10 meter 
band. 

Approximately 25 per-cent of the 
stations are received with “program 
quality.” Another 50 per-cent of the 
stations are of passable quality, good 
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enough to allow identifying test pat- 
terns readily. The remaining 25 per- 
cent are pretty rough going, with lots 
of “snow” and intermittent reception. 

“Pick” wondered if nearby Longs 
Peak, which is over 14,000 feet high 
and is surrounded by other high moun- 
tains, was helping reception along. In 
1950 he was about convinced that it 
was, for in nearly every case reception 
was better with the antenna pointed 
at the mountain—regardless of the ac- 
tual direction of the station from Long- 
mont. But this phenomena was not 
apparent in most of the reception in 
1951, so “Pick” hasn’t reached any def- 
inite conclusions regarding it. 

Another interesting phenomenon oc- 
curred one day when the antenna was 
pointed away from the station. A bit 
of looking out-of-doors revealed a 
large, black cloud—toward which the 
antenna was pointed. Turning the an- 
tenna away from the cloud made the 
station fade out completely. 

The equipment used for reception is 
all standard. “Pick” has grounded the 
a.g.c on the TV receiver to improve 
contrast, but otherwise the set is an 
ordinary TV receiver. The location is 
right in the heart of the business dis- 
trict, on a street which is also a high- 
way, so receiving conditions are far 
from ideal. “Pick” is working on a 
neutralized 6J6 booster, which he hopes 
will improve signal-to-noise ratio. 

Checking over Pickerell’s log (see 
Table 1) shows that despite the fact 
that the antenna is cut for Channel 6, 
most of the reception is on Channels 2, 
4, and 5. The most consistent station, 
and the one with the best signal, is 
KPRC in Houston, Texas. Pickerell 


This stacked television array. mounted on the roof of McKee’s 
Modern Home Center in Longmont, Colorado, has pulled in tele- 
vision stations from as far away as Charlotte, North Carolina. 


le 
a 


et ad 


December, 1951 


APPLIANCES 


a 


Howard McKee (left) of McKee’s Modern Home Center believes that television DX-ing 
will pay off in future business—and he has had previous experience to prove it. 


watched the MacArthur broadcast 
from this city, a broadcast which was 
“program quality” all of the way. 
Will TV DxX-ing pay off for the 
store? It is pretty hard to answer 
that question now, of course. However, 
there is no question but that having 
a TV set to work with—and maintain 
is giving McKee’s a jump on com- 
petitors when it comes to practical ex- 
perience. Chances are good that the 


TV DX-ing will do the job of identify- 
ing the store with TV. 

At any rate, the first place where 
the writer stopped to track down the 
rumor that someone in Longmont was 
receiving TV, a man behind the coun- 
ter knew all about it. 

“Go down to McKee’s on Main 
Street,” he told me. “They’re the tele- 
vision store in Longmont.” 

—0- 


Using this equipment, Lawrence Pickerell has logged a total of 
24 television stations—all from Longmont, Colorado, which is 
over 500 miles from the nearest television broadcasting outlet. 


By 
PHIL HINER 


Here is one technician who maintains that there is 


money to be made from well-planned a.c.-d.c. repairs. 


ITH the current emphasis on 
WWD icrevision the lowly a.c.-d.c. 

set is overlooked by many 
technicians as a potential money-mak- 
er. The average radio-television shop 
receives for repair each day nearly 
twice as many a.c.-d.c. sets as. the com- 
bined total of large radios, TV, and 
phono combinations. This ratio is not 
apt to change appreciably during the 
next few years. 

Time is money in the servicing game. 
The few dollars you pick up on an a.c.- 
d.c. repair may look like pocket change 
compared with a TV overhaul bill but 
if the time factor is right, your small 
set hourly-net can actually be greater. 

In our shop we have developed over 
a period of time an assembly-line han- 
dling of the a.c.-d.c. set that has made 
it the most profitable item to come 
through our doors. The procedure is 
simple and practical and can be set up 
in any shop, whether large or small. 

As all technicians know, the a.c.-d.c. 
set follows a pattern of design and 
construction that varies but slightly, 
year after year, regardless of trade- 
names or advertising claims. Its trou- 
ble shooting is extremely simple. Nine 
out of ten small sets that come in for 
repair need only a tube or a condenser 
to bring them back to life. However, 
at least seven out of the ten sets could 
be vastly improved by the replacement 
of worn parts, functioning at 50 per- 
cent efficiency, other than the one part 
that brings it back to life. The public 
seldom takes a radio into a shop with 
orders to, “Check her over and give 
her the works,” as is common with 
the automobile, but waits until the set 
is wheezing like a 1902 gramophone or 
has actually expired. 

In our small set repair line every 
operation is tailored to eliminate lost 
motion while doing a thorough job. The 
test instrument setup is built around 
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an isolation transformer with a switch- 
controlled, multi-tapped secondary 
that selects the transformer output 
voltage within a range of 85 to 150 
volts. The set under test is plugged 
into the isolation transformer and the 
transformer is plugged into the watt- 
meter outlet of an RCA “Chanalyst.” 
The time-saving features of a variable 
input voltage in troubleshooting would 
in themselves furnish material for a 
complete article. A second very im- 
portant feature of the setup lies in the 
fact that with the set under test 
plugged into an isolation transformer, 
the a.c.-d.c. “hot” chassis annoyance is 
avoided. 

Without undergoing any preliminary 
checks, each chassis is removed from 
its cabinet and energized through the 
test panel. Response of the “Chan- 
alyst’” wattage indicator tells imme- 
diately, in one operation, whether or 
not: 

a. The rectifier circuit is functioning. 

b. A “B-plus” short exists. 

c. The filament circuit is open. 

d. The filament circuit is intermit- 
tent. 

An intermittent filament is often a 
tricky defect to isolate but with the 
test described above, shadow flutter of 
the electron ray wattage indicating 
tube gives a positive, unmistakable in- 
dication of any momentary break in 
the circuit. 

If the filament circuit is OK, a visible 
increase in wattage after a thirty sec- 
ond warm up indicates that the recti- 
fier is delivering d.c. to the plates of the 
tubes. An abnormal increase in watt- 
age after a thirty second warm up in- 
dicates a “B-plus” short. If the fila- 
ment circuit is open, immeasurable 
time is saved each day by locating the 
bad tube with an ohmmeter filament 
check rather than by pulling the tubes 
and going through the time-consuming 


tube checking procedure. 
and cons of a 100 per-cent tube check 
will be discussed later. 

The nine sets out of ten that require 
only the usual uncomplicated repairs, 
we troubleshoot with the usual meth- 


The pros 


ods, using the RCA “Chanalyst,” a 
Du Mont scope, a Hickok signal gener- 
ator, and a shop-built vacuum-tube 
voltmeter and signal tracer. That one 
set in ten that keeps the life of a 
technician from being all sweetness 
and light, we do not complete on the 
repair line but lay aside. 

If yours is a one-or two-man estab- 
lishment, it is still just as important 
that you tackle the obstinate jobs 
later, rather than break into the 
smooth running routine of an assem- 
bly line operation. We might mention 
also, from long experience with tech- 
nicians, that the frustration that ac- 
companies an unsuccessful effort over 
too long a period of time may well ruin 
a man’s productivity for an entire day. 
Lay it aside! The tough ones have to 
be fixed, of course, but handle them 
separately as you do the TV and radio- 
phono combos. 

With the set again in working order, 
the 200 or 400 volt audio coupling con- 
denser is replaced with a 600 volt con- 
denser. Here’s why: Defective coupling 
condensers are one of the most annoy- 
ing, and often the most illusive, causes 
of radio complaints. A leaking con- 
denser throws positive voltage on the 
power tube grid which results in vary- 
ing degrees of audio distortion and, 
occasionally, complete blocking of the 
power tube. This leakage may stub- 
bornly refuse to develop until the set 
has been running an hour or so. An 
open coupling, of course, means a dead 
receiver while a set with an intermit- 
tent coupling can drive the whole fam- 
ily crazy with its spasmodic outbursts 
of volume. 

The .01 xfd. low voltage commercial 
condenser, which is most commonly 
used as an audio coupling, seems par- 
ticularly susceptible to intermittence 

(Continued on page 143) 
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A Versatile Sweep Frequency 


GENERATOR <u 


By 
ROBERT M. BERLER, 
W2EPC 


HE sweep frequency generator 
about to be described can per- 


form some very useful functions 
that the usual “run of the mill” gen- 
erator cannot handle. In addition to 
these special functions, it will do just 
about anything that any other sweep 
frequency generator can be expected 
to do. The two main features of this 
generator are: an electronic time base 
and an intensity frequency marker. 
For example, this sweep frequency 
generator can: 
1—-Present the usual display curves 
seen on an oscilloscope with the ordi- 
nary sweep generator. (Fig. 13A, and 
Fig. 13B) 


2—Display a curve on the oscillo- 


scope with its own electronic time 
base. (Fig. 13C) 
3—Present an _ intensity marker 


which appears as a small bright spot. 
This marker will indicate frequency 
right on the display curve being ob- 
served. (Fig. 2A) It will also indicate 
frequency even though the curve re- 
sponse amplitude is zero. (Fig. 2B) 

4—Dispense with phasing (Figs. 13A 
and 13B) when its electronic time base 
is used. 

5—Indicate bandwidth of response 
curve at half power points, etc., di- 
rectly on curve. 

6—Be used to calibrate the oscillo- 
scope cross section mask directly in 
frequency or power points. 

Other electrical specifications in- 
clude power requirements of 115 volts, 
60 cycles single phase; a frequency 
range of from 5 to 110 megacycles with 
no bandswitching and with the second 
harmonic output extending the range 
to 220 mc.; an r.f. output of 100 milli- 
volts or better across a 51 ohm termi- 
nating resistor; deviation of 0 to +6 
me. over the entire frequency range; 
and a marker frequency of 8 to 56 mc. 
in six ranges. 

The heart of this signal generator 
is the electromechanically driven 
sweep condenser taken from a war 
surplus APN-1 altimeter (Fig. 17). 
The APN-1 altimeter is currently be- 
ing sold by many surplus houses at 
advertised prices ranging from $4.50 
to $7.95. The sweep unit, in appear- 
ance, resembles the back of a PM loud- 
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Fig. 1. 
frequency generator showing how the five in- 
dividual sub-chassis were assembled as a unit. 


“Exploded” view of the author's sweep 


A laboratory-type instrument which incorporates an 


intensity frequency marker and electronic time base. 


speaker unit. The bottom is com- 
pletely enclosed by a ceramic disc. On 
the inside of this ceramic disc, which 
is concave, are fired, in silver, both 
stator sections of the condenser. The 
“rotor” section of the condenser is a 
thin metal diaphragm which is per- 
forated with small air vent holes. This 
diaphragm, which is convex in shape 
to conform to the hollow in the ce- 
ramic disc, is silver plated. Behind the 
diaphragm and connected to it is a 
voice coil. The field is a strong per- 
manent magnet slug. 

When an a.c. current is fed into the 


voice coil, the diaphragm moves to- 
ward or away from the stator sections, 
causing the capacity to vary. It is this 
varying capacity that frequency mod- 
ulates a v.h.f. oscillator. 


Theory of Operation 


A block diagram of the sweep fre- 
quency generator is shown in Fig. 3. 
The FM oscillator is fixed at its center 


frequency of 235 me. (Fig. 7). The 
APN-1 condenser unit is capable of 


causing frequency deviations up to 
+6 me. The variable oscillator (band 
center dial) may be continuously va- 


Fig. 2. Oscilloscope patterns of a 10.7 mc. i.f. curve of an FM receiver. 
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Fig. 8. Schematic diagram of the marker detector. 
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Fig. 10. Complete schematic diagram of power supply. 


R,— 200,000 ohm, 2 w. res. 

R.—68 ohm, 1/2 w. res. 

R:—20 ohm wirewound pot. 

R,— 50,000 ohm, 2 w. res. 

R;—82,000 ohm, 1 w. res. 

C,—.05 ufd., 200 v. cond. 

C., Ce—40 ufd., 350 v. elec. cond. 

T; Power trans. 250-0-250 v. @ 50 ma. (25 ma. is sufficient sf 
“evaltable) 6.3 v. @ 2 amps; 5 vy. @ 2 amps 
——Filament trans. 6.3 v. @ 2 amps 

CH,—Filter choke 30 hy. @ 25 ma. 

5,—S.p.s.t. toggle sw. 

F,—1 amp line fuse 

1—NE-51 neon lamp 
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ried from 240 mc. to 350 mc. without 
bandswitching (Fig. 9). When the out- 
put of both oscillators is fed into the 
mixer, an output frequency ranging 
from 5 me. to 110 me. is obtainable. 
The FM deviation will be constant 
over the entire band center range for 
a given setting of the deviation con- 
trol (Fig. 10). The output of the 
mixer is fed into an r.f. cathode fol- 
lower output stage. The cathode fol- 
lower provides isolation between the 
r.f. output and the marker generator. 
It also acts as a low impedance source 
feeding into a 50 ohm r-.f. line. The 
end of the 50 ohm line (RG58/U) is 
terminated by a 51 ohm resistor which 
is located in the output termination 
box (Fig. 14). A blocking condenser in 
the termination box is included for 
the isolation of any d.c. potentials en- 
countered during receiver alignment. 


Marker Generator 


The plate of the r.f. cathode follower 
is not perfectly bypassed. This is in- 
tentional so that a small amount of 
r.f. will be available for use in the 
marker generator. The marker gen- 
erator consists of a high “Q” parallel 
tuned circuit which is connected to the 
grid of an infinite impedance detector 
(Fig. 8). This type of detector offers 
little loading on the tuned circuit so 
that a considerable positive voltage is 
built up on the cathode of the de- 
tector at resonance. It is desirable to 
keep the “Q” of the tuned circuit as 
high as possible because the width of 
the marker pulse depends upon the 
sharpness of its resonance curve. A 
sharp marker means good marking 
resolution. As the output signal of the 
generator sweeps past the resonant 
frequency of the marker detector, a 
positive pulse is generated in its cath- 
ode circuit. This positive pulse is am- 
plified by the pulse amplifier and it is 
then fed into the pulse cathode fol- 
lower output stage. A large positive 
pulse is available at the output which 
is not too easily loaded down by the 
grid of the oscilloscope. A d.c. restorer 
in the output of the pulse cathode fol- 
lower maintains the base of the pulse 
at nearly zero d.c. potential. The RC 
network which couples r.f. into the 
marker parallel tuned circuit is an 
equalizer. This equalizer supplies the 
proper amount of r.f. over the wide 
frequency range of the marker gen- 
erator. The marker detector coils are 
bandswitched in six ranges which over- 
lap each other. 


Time Base Generator 


The blanking generator is a cath- 
ode-coupled multivibrator whose func- 
tion is to remove the return trace that 
would appear on the oscilloscope (Fig. 
5). It switches the v.f.o. on and off at 
30 cps and is synced with the oscillo- 
scope sine wave sweep. When the 
return sweep of the FM generator is 
removed, the return trace of the oscil- 
loscope plots a straight line, thus gen- 
erating on every other sweep, a time 
base. On alternate sweeps, the re- 
sponse curve of the equipment being 
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Fig. 11. Front panel view of the sweep frequency generator. The controls on the front 
of the panel include the marker frequency dial, band center frequency dial, phasing 
control, marker bandswitch, power switch, frequency deviation control, and the r.f. 
output control, The time base generator switch and phasing control are behind panel. 


tested is seen. The over-all result is 
that the response curve with a time 
base line is observed. The output of 
the multivibrator is a large negative 
pulse. This negative pulse is applied 
to the grid of the variable frequency 
oscillator causing it to cut off during 
the return trace, thus stopping its os- 
cillation. The negative pulse is synced 
by the 60 cps power supply which 
also syncs the 60 cps oscilloscope 
sweep. The duration of the pulse is 
greater than 180° in order that it will 
blank out both extreme ends as well as 
one slope of the sine wave sweep. 
Thus, the oscillator can only fire on 
the more linear portion of the re- 
maining slope as shown in Fig. 12. 
Built into the time base generator 
is a phasing control. By means of this 
control, the firing of the multivibrator 
can be delayed over a limited range. 
With this variable delay control, it 
becomes possible to phase the square 
wave pulse of the multivibrator out- 
put in such a way so as to turn the 
v.f.o. on and off at the proper portion 
of the 60 cps sine wave sweep volt- 
— 
Table 1. Complete data for winding coils 
for marker detector. See diagram, Fig. 8. 
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Fig. 12. The duration of the pulse is such 
that it will blank out both extreme ends 
as well as one slope of sine wave sweep. 
The oscillator fires only on the more lin- 
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Fig. 13. Patterns obtainable with unit. (A) Discriminator curve before phasing. (B) Dis- 
criminator curve after phasing. (C) The 10.7 mc. discriminator curve of an FM receiver. 
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Fig. 14. Details of output termination box. 
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Fig. 15. The marker calibrating detector. 
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Fig. 16. Oscilloscope presentation of the 
“marking bug” and the intensity marker. 


age. The blanking generator can be 
used at will merely by throwing a tog- 
gle switch. 

The author does not believe in lay- 
ing down rigid and exact methods of 


construction either in metal work or 
component layout. Neither does he be- 
lieve in the use of only certain brands 
of components. Any manufacturer’s 
part may be used provided that it has 
both the electrical and physical speci- 
fications required for proper opera- 
tion of the circuits involved. As far as 
wiring layout is concerned, most peo- 
ple have their individual preferences. 
The most important fact to bear in 
mind is that good v.h.f. wiring tech- 
niques should be carefully observed. 
All stray capacities due to wiring 
should be kept to a minimum. For 
those interested in the approach used 
by the author, the entire sweep fre- 
quency generator was broken down 
into individual sub-chassis. Each sub- 
chassis was then mounted conveniently 
on a main vertical chassis. The ex- 
ploded view in Fig. 1 and also Fig. 17 
show how these sub-chassis were 
mounted. 

Advantages of using sub-chassis are: 
1. Ease of building and wiring small 
units; 2. Ease of testing each sub- 
chassis by itself for proper operation; 
and, 3. Flexibility offered by being able 
to mount sub-chassis in any manner or 
position desired on main chassis. 

There are five sub-chassis in all. 
The first sub-chassis contains the v.h.f. 
beat frequency oscillator, mixer, and 
r.f. cathode follower (Fig. 9). The sec- 
ond contains the FM oscillator and the 
APN-1 capacity modulator (Fig. 7). 
The third sub-chassis contains the 
marker generator (Fig. 8). The fourth 
contains the time base generator (Fig. 
5). The fifth contains the power sup- 
ply (Fig. 10). 

Each chassis uses Jones barrier 
strips for power supply interconnec- 
tions. This way, removal of any sub- 
chassis for servicing is facilitated. 

The power supply sub-chassis is lo- 
cated in the left rear position in the 
cabinet. It is connected to the main 
chassis by means of a supply cable 


Fig. 17. Rear view of the instrument showing sub-chassis type of construction. 
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with a multi-prong Jones plug at each 
end. The power supply chassis con- 
tains only the power and filament 
transformers, filter choke, and recti- 
fier tube (Fig. 10). Electrical failures 
should be very rare on this sub-chassis 
outside of tube replacements. The 
filter condenser for the power supply 
is located on the main chassis (Fig. 
17) where replacement is simple. 

The output termination box is made 
from the can of a miniature i.f. trans- 
former. The r.f. cable, which is four 
feet long, is connected at one end to a 
u.h.f. type PL259A r.f. connector. The 
other end is connected to the minia- 
ture if. transformer can as shown in 
Fig. 14. The bottom of the i.f. trans- 
former can is closed up with an alumi- 
num plate through which the RG58/U 
cable passes. A 51 ohm, % watt re- 
sistor terminates the cable in the can. 
The shield of the RG58/U cable is 
grounded with short leads to the inside 
of the can. Two short output leads 
come out of the can and have small 
color-coded alligator clips on them. It 
is advisable to use black for the ground 
lead and red for the r.f. high side. The 
two 1500 uwufd. condensers, which are 
connected in parallel in the can, are 
of the small ceramic type. All leads 
in the can should be as short and di- 
rect as possible. Two leads coming 
out of the termination box should be 
no longer than 212 inches. 


Adjustment and Operation 


A grid dip meter will help in setting 
both oscillators on their proper fre- 
quencies. If the grid dip meter is not 
available, the usual methods will suf- 
fice in setting these oscillators to fre- 
quency. The FM oscillator is adjusted 
to 235 mc. The band center v.f.o. is 
adjusted to 235 mc. with the tuning 
condenser fully meshed. When the 
tuning condenser is turned to mini- 
mum Capacity, the v.f.o. frequency 
should increase to around 360 mc. The 
r.f. pick-up loop which couples the FM 
oscillator to the mixer is a single turn 
of wire tightly coupled to the oscillator 
tank coil. This loop is made from one 
of the wire pigtails of the ceramic cou- 
pling condenser and is covered with 
spaghetti. When the signal generator 
is completed, it can be given a pre- 
liminary test by connecting it to the 
if. amplifier of an FM receiver or 
television receiver. Clip the leads 
from the output termination box be- 
tween grid and ground of an i.f. stage. 
The “Y” axis of the oscilloscope should 
be connected across the discriminator 
load resistance. See Fig. 4. The hori- 
zontal sweep voltage output of the 
sweep frequency generator should be 
connected to the “X”’ axis terminals on 
the oscilloscope. With the deviation 
control about one-quarter open, vary 
the band center dial in frequency near 
the low end of the dial. At a certain 
setting of the band center dial, a re- 
sponse curve will appear on the screen 
of the oscilloscope. If the time base 
generator is in the “off” position, a pic- 
ture similar to Fig. 13A will appear 
on the screen. By rotating the phas- 

(Continued on page 104) 
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NEW SKIATRON 
TV PROJECTOR 


LOW SPEED 
SCANNER 


EW men who are familiar with 
FR ctevision today will deny that the 

system, at least for direct view- 
ing, is eminently practical. There is 
no doubt, however, that there are at 
least two basic changes which, if they 
were possible, would benefit the art to 
the extent of giving better pictures. 
The first would.be the transmission of 
an entire image as a unit, doing away 
with the element-by-element scanning 
which is necessary today. The second 
would be to break away from the re- 
strictions imposed on the amount of 
light available from the fluorescent 
phosphor on the face of a cathode-ray 
tube. 

It is not yet possible to transmit uni- 
tary images, but a unique and interest- 
ing system has just been brought to 
the point of full development which 
will do away entirely with the cathode- 
ray tube. The system, developed by 
and soon to be marketed under patents 
of the Skiatron Electronics & Televi- 
sion Corp., is of great value for projec- 
tion television, for the amount of light 
it transmits to the screen is not limited 
by a cathode-ray tube and does not 
have its high voltage requirements, but 
is furnished by a separate light source 
of the same type as used in motion- 
picture projection. Unlike past non- 
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Fig. 1. Over-all view of the 
main scanner. This is a labora- 
tory model—production units 
may be changed somewhat. 


cathode-ray systems, such as the old 
Nipkow disc, the image definition is 
the same as that transmitted, and ef- 
fective definitions as high as 1000 lines 
or more are practical when and if TV 
stations should transmit such pictures. 
Unlike other non-cathode-ray methods, 
too, its light output for a given source 
intensity is not inversely proportional 
to the number of picture elements, but 
is much more favorable than that. This 
is because not one, but hundreds of 
elements are transmitted to the view- 
ing screen at the same time and the 
light for each element remains on the 
screen for the better part of the time 
required to scan a whole line. As the 
brightness of a cathode-ray tube screen 
increases, the traveling spot tends to 
“bloom” or spread, obscuring detail; 
there is no such effect in the Skiatron 
system. A full 25-foot theater image 
retains the same definition as a 10-inch 
CR tube picture. In addition, the sys- 
tem can be adapted for theater-size 
field-sequential color reception at less 
cost than a 7-inch conventional re- 
ceiver, and without redesign. 


The Ultrasonic Cell 
The key to the system’s operation 
and its most interesting component is 
an ultrasonic cell which modulates 
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Theater system shows movie-size 
pictures in either monochrome 
or color. 


The definition is 


high and the voltages are low. 


light. The light-modulating section of 
the apparatus is shown in simplified 
form in Fig. 2. The light source may 
be a standard motion-picture carbon 
arc, or, for smaller models, a special 
mercury lamp of great brilliance. Bar- 
rier A, a front-view detail of which 
also appears in Fig. 2, is a wall beyond 
the light source, at the center of which 
is a rectangular hole with an opaque 
bar across it. Lenses A and B are 
plano-convex and between them is the 
ultrasonic cell. 

The cell is a container with trans- 
parent walls on each of two sides and 
a crystal transducer at the bottom. 
The cell is filled almost to the top with 
a nonviscous liquid, such as carbon 
tetrachloride. Barrier B is a second 
wall which, as the detail shows, has a 
single slit of approximately the same 
size as the black bar in Barrier A. At 
right is a white viewing screen, present 
only for purposes of explanation. Note 
that the screen is not the actual one 
used for watching the TV picture. 

The light source is larger than the 
apertures in Barrier A. The light com- 
ing through the barrier, considered as 
a whole, is a diverging image of a 
white rectangle with a black bar across 
its center. Lenses A and B focus this 
image on Barrier B, so that the image 
of the black bar falls exactly on the 
slit in Barrier B and no light passes 
to the screen. 

This is the total effect. The liquid 
in the cell has no effect on the path of 
the light, for it is the equivalent of a 
piece of glass with parallel faces; light 
passes straight through it. 

Now let us delve a little more deeply 
into the paths the light rays take. To 
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Fig. 2. Light-modulating section of the Skiatron shown in simplified form. 
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Fig. 3. Liquid compression and rarefaction. 


begin with, we all know from using a 
camera that if we block off a part of 
the area of a lens by stopping down 
the aperture, the image is still formed 
on the film; the only change is that 
less total light passes through. From 
that we can reason that the image 
transmission is not dependent on all 
the light rays but instead on individual 
rays and groups of rays. 

Light is, of course, made up of an 
infinite number of rays which, from a 
practical standpoint, we cannot sep- 
arate. Theoretically, however, we can 


Fig. 4. Smoke from cigarette, blown into compartments, shows light paths. 


trace the path of an individual ray or 
set of rays just as we can explain elec- 
tron theory by “chasing” a single elec- 
tron. Let us select for examination 
the rays emanating from the area 
marked A in the light source and go- 
ing in such a direction as to meet lens 
A at surface C. Some of the rays are 
interrupted by the black bar in Barrier 
A; in the drawing of Fig. 2 the light, 
after passing the barrier, is shown to 
consist of three bands—two outside 
bands of light and a center dark area. 

After the rays from area A meet 
surface C, lens A bends them so that 
they enter the cell liquid in a perfectly 
horizontal direction. Lens B bends the 
rays again and focuses them on the 
slit in Barrier B. Since the light pat- 
tern emerging from the lens-cell com- 
bination is the same as that entering 
it, the dark band hits the slit exactly, 
while the outer light bands strike the 
opaque walls of the barrier. The re- 
sult is that a dark spot “passes 
through” the slit and falls on area D 
of the screen. Of course, in reality this 
is merely a lack of light; no light 
passes through the slit from these rays 
and the screen is not illuminated at 
area D. 

Taking next the rays originating in 
area B of the light source, we can 
trace them to find that they travel a 
similar path and that they, too, pass 
only a dark spot to the screen. This 
second dark spot, however, hits the 
screen at area E. 

In fact, all the light rays from the 
source go through the same action, all 
producing a dark band at the slit in 
Barrier B, the light bands being 
stopped by the opaque surrounding 
wall of Barrier B. Each of an infinite 
number of sets of rays goes through 
this action to produce an infinite num- 
ber of dark areas on the screen, with 
the total result that the screen re- 
mains dark. Note carefully, however, 
that each of an infinite number of 
light-source areas is illuminating the 
lens-cell combination separately, and 
that each infinitesimally small section 
of the lens-cell combination is doing 
its own focusing job independent of 
the other sections. The only reason 
that all the black slit images are fo- 
cused on exactly the same place—the 
slit in Barrier B—is that the lenses are 
spherical and the liquid in the cell has 
exactly the same density at all points. 
Note, too, that each light-source area 
and each section of the lens-cell places 
a black image on a different area of 
the screen. 


Modulating the Cell 


Now let us bring the ultrasonic crys- 
tal transducer into action. The output 
of an ultrasonic oscillator is connected 
to the crystal so that the crystal vi- 
brates. at the oscillator frequency, in 
this case 18 me. The vibrating crystal 
pushes against the bottom surface of 
the liquid in the cell 18 million times a 
second, creating a compression wave 
train traveling from bottom to top of 
the liquid. If we keep the crystal fre- 
quency constant and we damp out the 
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ripples or waves at the top of the cell 
so that they do not strike the roof of 
the container and reflect back, we have 
continuous compression waves in the 
liquid. The length of each wave de- 
pends on the velocity of propagation 
through the liquid and the crystal fre- 
quency, just as does sound wavelength 
in air (\ v/f). 

The waves exist, just as do sound 
waves, aS compressions and rarefac- 
tions of the liquid. In Fig. 3 we can 
see three cycles of compression and 
rarefaction caused by the sine wave- 
form of the oscillator output and the 
crystal movement. These compression- 
rarefaction cycles are created at the 
bottom of the cell and they travel up- 
ward (they are not standing waves) 
just as fast as new ones are made to 
follow them. 

The oscillator which produces the 
18 me. signal drives a power amplifier 
which excites the crystal and which 
can be amplitude-modulated by an ex- 
ternal modulation source. When the 
amplitude is maximum, the pressure 
difference between the parts of the 
liquid at maximum rarefaction and 
maximum compression is_ greatest. 
When amplitude is lower, compression 
is not so great, nor is rarefaction. 
When amplitude is zero, the liquid is 
not compressed or rarefied at all and 
it has the same density at all points. 

Now suppose that we modulate the 
18 me. power amplifier with a high- 
amplitude square wave whose duration 
is about 0.3 microsecond. An 18 mc. 
wave lasts for about .05 microsecond. 
Therefore, six of the 18 mc. sine waves 
will be at maximum amplitude and the 
rarefactions and compressions will be 
as great as possible. This group of six 
waves travels up through the liquid at 
the same velocity as all waves entering 
the liquid, a constant determined by 
the viscosity. Let us consider them for 
an instant, however, standing still near 
the bottom of the liquid column, at G 
in Fig. 2, where the light pattern B is 
passing through the cell. 

The velocity of light in a liquid de- 
pends on the liquid’s density. Light 
rays that fall on the cell at a point of 
maximum compression take a certain 
amount of time to pass through the 
liquid. Those which enter at a slightly 
higher or lower point and pass through 
a path of less compression (or rare- 
faction) take less time to make the 
trip. 

Therefore, while all the rays ema- 
nating from area B of the light source 
enter the cell at the same time they do 
not all emerge at the same time; they 
are out-of-phase as they emerge from 
the right wall of the cell. The amount 
of phase difference depends on the dif- 
ference between maximum and mini- 
mum liquid pressures, which is deter- 
mined by the percentage modulation 
of the 18 mc. signal. 

The result resembles to some extent 
what happens when several antennas 
radiate the same broadcast signal but 
are fed with r.f. not in phase. Radia- 
tion is reinforced in some directions, 
partially cancelled in other directions. 
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Fig. 5. Two ultrasonic cells. The one at left is complete with lenses and liquid. 


In broadcasting, this type of phased 
array is used extensively to provide a 
desired directional propagation pattern 
with lobes and nulls where desired. 

In the optical case of the ultrasonic 
cell, with the examples we have given, 
the six compressions and rarefactions 
equally spaced make this little section 
of the liquid column into a “phase 
grating,” a specialized form of diffrac- 
tion grating. As with the phased r.f. 
signals, the wave properties of light 
under these conditions produce both 
destructive and constructive interfer- 
ence. The destructive interference, re- 
sulting from the coordinated phase 
shift at the six elements of the phase 
grating, causes the light to be weak- 
ened over areas that otherwise would 
be bright. The constructive interfer- 
ence puts light where otherwise there 
would be darkness. In brief, some of 
the rays that go into the phase grating 
are bent up and some are bent down 
at a certain angle which depends only 
on the spacing between compressions 
—a constant in this case because of the 
steady 18 mc. oscillator frequency. 


When the liquid is not modulated at 
18 mc. there is no phase shift because 
the liquid has the same pressure at all 
points. The black-bar image falls ex- 
actly on the slit in Barrier B and no 
light passes through. With the maxi- 
mum useful modulation we have ap- 
plied during the 0.3 microsecond pe- 
riod, however, the bundle of rays 
emanating from source B is deviated 
both up and downward during passage 
through the liquid. Two images of the 
black bar are formed, one just below 
the slit in Barrier B and one just above 
it. Fifty per-cent of the light that 
passed through the upper slit of Bar- 
rier A now strikes the slit in Barrier B 
and goes through to the screen. The 
other 50% is wasted because it strikes 
Barrier B just above the displaced 
black-bar image. In the same way, 
50% of the light from the lower slot of 
Barrier A goes through to the screen, 
with the other 50% striking Barrier B 
below the lower displaced black-bar 
image. Thus, with maximum useful 
modulation, 50% of the total light 

(Continued on page 98) 


Fig. 6. How the high speed scanner functions. See text for detailed explanation. 
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By 
CARL V. 


HAYS, W6RTP 


A 10-METER 
MOBILE CONVERTER 


Construction details on a mobile unit which combines 


professional appearance with outstanding performance. 


HAT with Civil Defense, TVI, 
Wi: the sheer enjoyment of it, 

mobile hamming has boomed 
to unheard of proportions since the 
new rules governing such operation 
were announced. The writer was mild- 
ly smitten with the idea, and a run-of- 
the-mill converter was constructed, 
and then we began to learn things, the 
hard way. 

Most 10 meter converters seem to 
tend towards broadbanding the r.f. and 
detector stages, tuning the oscillator 
only, in the interests of compactness, 
“lack of tracking” worries, etc. Slick 
coupling schemes are touted to the 
skies, extremely high-gain tubes are 
used, and the resultant loud hiss that 
issues from the car BC set when the 
new converter is fired up convinces us 
we've really got something; we have, 
at that, but not what makes for a sen- 
sitive, quiet receiver front end! 

The converter to be described won't 
knock the power tube out of your car 
receiver when you fire it up, but if 
there’s a signal on the band, you'll 
hear it, weak as it may be, and that’s 
what converters are for, after all. 
Compactness is highly desirable in 
such a unit, and this compactness can 
oh-so-easily let that old devil regener- 
ation rear his ugly (and loud) head, 
leading to some false ideas about high 
gain and such. The use of broad-tuned 
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front stages sometimes counteracts 
this by their very lack of gain, due to 
the lack of circuit “Q,” and we have 
only a mild form of feedback hiss. This 
isn’t a “hot” converter, it’s just a 
poorly designed one. 

In addition to the foregoing, the 
common practice of tuning the oscilla- 
tor only leads to some highly undesir- 
able effects in the way of antenna pull- 
ing, drift, instability, ete. A recent 
advertisement by one of the major re- 
ceiver manufacturers points this up 
for the interested reader, emphasizing 
as it does the undesirable aspects of 
such converters at 10 meters and 
higher. 

After learning what didn’t work, 
from the first model constructed at 
W6RTP, we went about figuring out 
one that would work. The result is 
seen in the accompanying photos and 
the schematic. 

A rigid but very light aluminum cab- 
inet and chassis were procured, both 
standard items, and parts moved here 
and there, until the layout shown was 
obtained. It is recommended that the 
builder adhere closely to this arrange- 
ment. The cabinet measures 4”x5”x6”", 
with two sides removable; these re- 
movable panels become the bottom and 
top of the finished unit, allowing trou- 
bleshooting and adjustment to be per- 
formed very easily, after installation. 


The dial, chassis, and cabinet can be 
completely assembled, and all wiring 
done afterwards, if desired, thanks to 
the design layout used. 

The chassis proper, 314"x5%"x1”", is 
very easily worked, and simple hand 
tools will do nicely. The model Shown 
was built on the kitchen table with 
only the simplest of tools. The only 
thing out of the ordinary was a %” 
chassis punch which isn’t absolutely 
necessary. 

A glance at the top chassis photo 
will show three tubes, three coils, a 
three-gang condenser (of which more 
will be said later) four feedthroughs, 
and an output transformer. Where to 
drill the necessary few holes is clearly 
shown, and about the only word here 
is to be sure and make the chassis 
holes under the condenser section lugs 
(stators) a full quarter inch in diam- 
eter, to allow r.f. wiring to stay clear 
of the metal. A very important detail 
not visible in this photo, but shown on 
the schematic, is the resistor and by- 
pass inside the output transformer can 
for the detector “B-plus.” This con- 
struction should be copied as it is, for 
best results. Just insert the resistor 
in the “B-plus” lead directly at the 
plate coil lug, with the .005 xfd. bypass 
condenser going from the lug to the 
ground side lug of the coupling coil, 
and you'll have no trouble here. 

The dial mounting method shown, 
directly to the fixed front panel of the 
cabinet, gives desired rigidity and elim- 
inates the necessity of “gouging” out 
the front chassis lip to clear the mech- 
anism of the MCN assembly. Two 
half-inch spacers, of generous diam- 
eter, can be seen holding the chassis 
front drop to the cabinet, below and 
to each side of the dial mechanism. 
These, together with two 6-32 screws 
(seen on the bottom chassis lips in the 
under-chassis photo) which protrude 
through the bottom plate and are se- 
cured to it with stop-nuts, gives a very 
solid chassis-cabinet joining method. 
It requires only the removal of two 
nuts and the lid tap-screws to allow 
easy and complete access to any part 
of the finished unit. 

One other point in the construction 
should be mentioned, and that is the 
cutting out of a piece of metal 1”x3%” 
along the bottom rear edge of the 
cabinet to clear the connecting r.f. and 
power receptacles. This can be done 
quite easily in the soft aluminum ma- 
terial, and won’t entail a prodigious 
wrestling bout with simple tools. The 
MCN dial mounting is covered very 
clearly in the template instructions 
accompanying the unit, and needs no 
comment. 

As to the aforementioned tuning 
condenser; this. must be a good, solid, 
well-designed specimen of three-gang 
condenser preferably, as shown, of the 
dial-bearing type. It should turn eas- 
ily with no shaft wobble nor end-play 
as trouble inevitably follows the use 
of any other kind. Ganged singles will 
do, but space is at a premium, so beg, 
borrow, or otherwise get something of 
the type shown, if at all possible, and 
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make sure it is anchored down firmly, 
fore and aft. 

Inspection of the bottom chassis 
photo shows the general wiring layout 
which should be followed as is. The 
oscillator tube socket may be seen at 
the extreme top left, with the blocking 
condenser-grid leak, plate bypass con- 
denser, and trimmer condenser below. 

To the right of this section is shown 
the detector tube socket, bottom center, 
with its grid-leak/condenser and trim- 
mer condenser in the center of the 
chassis. 

At the rear of the chassis is the r.f. 
stage and associated parts; tube socket 
top right (almost covered by the screen 
bypass condenser), grid blocking con- 
denser and trimmer below, with the r.f. 
plate bypass condenser and _ feed- 
throughs to the r.f. plate coil to the left 
of the socket proper. 

At the extreme right of the chassis 
are grouped the r.f. input coaxial re- 
ceptacle (top) with the shield and 
RG-59/U cable leading to a quarter- 
inch hole in the chassis, the Jones type 
power receptacle (right) with the 
two .01 ufd. bypass condensers stacked 
next the bias battery, and the output 
coaxial receptacle (bottom). The bias 
battery for the r.f. grid is grounded 
by soldering to a lug held under one 
mounting screw of the power recep- 
tacle. A single two-lug tie-point along- 
side the power receptacle serves to hold 
isolating resistors and other detector 
power connections handily. 

Any and all nuts must have lock 
washers and lugs should be bonded 
firmly to the chassis. Not too clearly 
shown in the top chassis photo is the 
r.f. grid coil connection to the inner 
conductor of the RG-59/U coax, but 
it is simply soldered directly to the 
coil, at the tap point indicated in the 
parts list. 

A study of the simple schematic 
will show grounded cathodes in all 
stages. Bias for the r.f. stage is from 
a miniature 1' volt cell, with a 1 
megohm resistor; bias for the detector 
stage is automatic, remaining opti- 
mum for a wide range of oscillator 
output, since the 5 megohm resistor in 
its grid gives a voltage directly pro- 


Under chassis view. Parts layout should be followed exactly. 
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R,—1 megohm, \, w. res. 

R., R:-—2000 ohm, 1 w. res. 

Rs, Re—1000 ohm, 1 w. res. 

R,—5 megohm, \)) w. res. 

R-—50,000 ohm, 1 w. res. 

R.— 10,000 ohm, 1 w. res. 

C,, Cz, Cap —7-45 pyfd. silver disc trimmer 

Co, Cy, Cig —3-gang tuning cond., 15 wud. per 
sec. (See text) 


Cy, Cy, Cys—100 pyufd. silver mica cond. 

C,, Cs, Cw, Cy—.005 pfd., 600 v. cond. 

Cy, Cys. Cy —.01 ufd., 600 v. cond. 
Cy,—Trimmer cond. (Part of Ly, Ls assembly) 


S,—3-pole, 2-pos. wafer sw. (optional) 
L,—8 t. B & W Miniductor, VV," dia. (16 t. per 


Le—6 t. B & W Miniductor, 42" dia. (16 t. 


L——z2 t. #22 d.s.c., interwound with L, 
B,—1 2 v. mini-cell 


L,—14 t. B & W Miniductor, \»” dia., tapped 
4 t. from cold end. (16 t. per in.) 
Le—6 t. #22, d.s.c. interwound with Ls 


in.) 
L,, L,—1500 ke. converter output trans. 
(J. W. Miller Co.) 


per in.) 


Vi, Ve—6AGS tube Vi—6C4 tube 


Complete circuit diagram and parts list covering the 10-meter mobile converter. 


portional to signal by the method 
used; bias for the oscillator is also 
grid-leak. This system is a sure-cure 
for ninety per-cent of the instability, 
drift, and noisy operation. 

No oscillator/detector coupling is 
shown for injection voltage but the 
stray coupling which is present with- 
out any shielding gives very good 
operation. The grounded cathodes, de- 
coupling resistors/condensers, and care- 


ful spacing of the coils allows the 
unit to be rock-stable, with no sign of 
instability due to feedback obtainable 
at any setting of the condensers used 
for trimming to resonance. This con- 
dition is necessary if really high-gain, 
quiet operation is to be achieved. 
With no antenna attached, the 6AG5 
r.f. stage is completely free from re- 
generation; with the antenna coupled, 
(Continued on page 126) 


Top chassis view showing proper location of the components. 
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By 
FJ. CARLISLE HOADLEY 


HE choice of a loudspeaker for a 

f high fidelity installation is im- 

portant and sometimes confusing. 
Loudspeaker specifications and _ re- 
sponse curves are often ambiguous and 
not easily compared by the average 
user. The economic considerations 
will usually narrow the field in re- 
spect to price, cone size, etc. but from 
here on in you are on your own. 

There are three interrelated prob- 
lems to consider: First, the choice of 
the speaker; second, the selection of 
a baffle; third, the decision as to where 
the speaker will be located in the room. 

Certain generalizations can be made 
which will tend to clarify the selection 
of a loudspeaker for a proposed audio 
system. In general, the cone diameter 
of the speaker will determine its rela- 
tive low frequency response. The 
larger the cone diameter, the lower the 
frequency that the speaker will be 
capable of reproducing. The larger 
the magnet (usually specified by its 
weight), the greater will be the speak- 
er’s sensitivity and the greater its ca- 
pacity for reproducing low frequencies 
at high level. 

A loudspeaker’s sensitivity is de- 
pendent on other factors. The type of 
magnetic material will influence the 
sensitivity. Most modern speakers use 
Alnico V which is many times more 
efficient than older magnetic materials. 

The diameter of the voice coil is a 
major factor in the determination of 
a speaker’s sensitivity. The larger 
voice coils will spread over a greater 
area the number of magnetic lines a 
given magnet will produce. Two speak- 
ers with identical magnets and identi- 
cal gaps but which have different voice 
coil diameters, will have different sen- 
sitivities. The speaker with the small- 
er voice coil will be more sensitive. 
The larger voice coil, however, can dis- 
sipate more heat and can drive a 
speaker cone better at low frequencies 
without cone break-up. Since the 
larger voice coil has greater mass, its 
high frequency response may suffer. 
The size of the magnet will determine 
the inherent damping of the speaker. 
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LOUDSPEAKER 
CONSIDERATIONS 
At Low Frequencies 


of horn. 


Fig. 1. Commercial version of a folded horn designed 
to be placed in corner of room so room becomes part 


This photo is of a “Klipschorn” type unit. 


Certain generalities can be made quickly—other 
factors are sometimes confusing. There are three 
interrelated problems which must be considered. 


Damping is advantageous at low fre- 
quencies and, in general, the more 
damping the better. 

Ideally, a moving coil speaker is a 
constant velocity device. Its distance 
of cone travel is inversely proportional 
to frequency, i.e., if the speaker cone 
excursion is .1 inch at 200 cps with a 
given voltage applied to its voice coil, 
the cone will move .2 inch at 100 cps 
with the same voltage applied. 

Naturally, a speaker’s cone travel is 
limited by mechanical factors such as 
the spider compliance, width of the 
voice coil, length and uniformity of 
the magnetic gap, and compliance of 
the cone rim hinge. For low distor- 
tion, the speaker cone should not be 
allowed to swing beyond the linear re- 
gion of any of those items. 

Since distortion due to large excur- 
sions of the cone will show up at low 
frequencies first, the level at which the 
speaker is to be used will determine 
to a large extent the size and quality 
of the unit chosen. The cone excur- 
sions may be reduced by placing the 
speaker in a suitable baffle. There are, 
of course, a large number of choices, 
which range from a flat board to an 
exponential horn, and include the open 
back box, bass reflex, and infinite baf- 
fle types. 

The horn will effect the greatest re- 
duction in speaker cone travel down to 
its acoustic cut-off frequency which is 
determined mainly by its flare rate and 


length. The infinite baffle or closed 
box rates next, followed by the bass 
reflex and open box with the flat baffle 
bringing up the rear. 

The horn and bass reflex type baffles 
increase the loudspeaker’s efficiency, 
thereby producing a given acoustic out- 
put with less power input. The in- 
finite baffle does not increase the 
speaker’s sensitivity since the back 
radiation from the cone is dissipated 
in absorbent material located inside the 
closed box. The open box and flat baf- 
fles allow the back and front radiation 
of a loudspeaker to combine at low 
frequencies in a haphazard way, which 
produces relatively large peaks and 
valleys in the response curve and very 
considerable low frequency distortion. 

Nearly any good loudspeaker is cap- 
able of good low frequency response 
below some volume level limit. The 
maximum level at which the speaker 
will operate at some low frequency is 
determined by the distortion which can 
be tolerated as the cone swing ap- 
proaches its maximum. This level will 
be influenced by the choice of baffle 
and its placement in a room. 

The most efficient baffle is, of course, 
the horn. Roughly speaking, the horn 
is an acoustic transformer’ which 
matches the speaker cone’s acoustic 
impedance to the room impedance. The 
horn can be considered as a hypothet- 
ical speaker whose cone area is the 
same as the area of the horn’s mouth. 
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The bass reflex or “phase inverter” 
speaker enclosure is probably the most 
popular baffle because of its relatively 
low cost, and because it is easily con- 
structed by the user. This baffle adds 
the back radiation of the loudspeaker 
in phase with front radiation at some 
low frequency, which extends the 
speaker’s low frequency response and 
increases its sensitivity at that low fre- 
quency. The action of this type of 
enclosure may be varied over wide 
limits by dimensional changes in cab- 
inet volume, port size, port location, 
and in the amount, type, and place- 
ment of absorbent material located in- 
side the baffle. 

Theoretically, the bass reflex baffle 
volume is chosen to resonate at the 
same frequency as the speaker with 
which it is used. The system then com- 
prises an over-coupled acoustic circuit, 
producing the characteristic double 
hump response which effectively ex- 
tends the speaker's response an octave 
or so lower than it normally would 
have gone. It provides excellent damp- 
ing and restricts the cone travel at the 
speaker’s low resonant frequency. 

The inverter baffle may also be de- 
signed to add the back radiation of the 
speaker cone to the front radiation 
below the speaker’s resonant point, 
which will extend the low frequency 
response of the combination. Fig. 2 
shows the measured radiation from the 
speaker and from the port of a bass 
reflex baffle. 

The amount of absorbent material 
used in the reflex type baffle will in- 
fluence the response improvement. The 
back wave should be absorbed at the 
higher frequencies in order to prevent 
addition and cancellation of the front 
and back waves which will be in- or 
out-of-phase depending on the fre- 
quency. Too much absorbent material 
will tend to lower the “Q” of the reflex 
baffle and consequently broaden the 
bass improvement range. As it broad- 
ens this range, it will reduce the am- 
plitude of bass improvement, so a com- 
promise must be effected. 

The infinite baffle is a closed box of 
ample cubic content which contains 
sufficient absorbent material to absorb 
the back wave of the speaker at all 
frequencies. This type of baffle adds 
nothing to the efficiency of the speak- 
er, but provides good damping and 
yields an acoustic response curve which 
is smooth. 

There is a popular misconception 
that a speaker rated at 25 watts will 
deliver 25 watts throughout its rated 
frequency range. These wattage rat- 
ings usually represent the maximum 
amount of audio frequency power the 
speaker voice coil and cone structure 
will stand. Actually, the loudspeaker 
is capable of radiating much less power 
at the lower and the higher frequen- 
cies, even though it has a flat frequency 
response curve. 

The power rating is sometimes qual- 
ified by the statement so many watts 
of “integrated program material.” 
Since the normal expected power is 
greatest in the mid-frequency range, 
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Fig. 2. Comparison of radiation of the cone (solid) and port (dotted) from a 12” 
speaker in a six cubic foot bass reflex cabinet with sound level meter at 3 inches. 


90 
- 
> 
~ i MO wa 
3 = eu 4 a 
pm | 
> 70 
Ww 
4 V4 
° 
2 ae 
60 
3 y 
a 
50 
30 100 1000 6K 
FREQUENCY IN cps 
Fig. 3. The free field response of a 12” speaker in a bass reflex cabinet. In 


this case the sound level meter was located at a point 7 feet on the speaker axis. 


the theory is that the very high and 
very low frequencies will not overload 
the speaker. The response curves on 
even the large 15 inch speakers are run 
with one electrical watt input or less 
and usually with one-tenth or one one- 
hundredth of this value. 

Some of the less expensive speakers 
are rated with no consideration given 
to distortion. For instance, a typical 
12” speaker in the forty dollar net class 
will radiate a pure 50 cycle sine wave 
at the 70 db level. When the audio 
input to the speaker is increased until 
the sound level meter indicates the 
acoustic output is 80 db, we find by 
oscilloscope observation that the out- 
put wave is badly distorted. Analysis 
with a distortion analyzer shows that 
the 50 cycle fundamental is still at 
the 70 db level, but that the speaker 
has generated a 100 cps component in 
addition to the fundamental. Since the 
loudspeaker is capable of radiating 
much greater power at 100 cps, this 
distorted bass will sound loud. Since, 
also, the radiated 100 cps is harmon- 
ically related to the 50 cps funda- 
mental, it will not sound discordant. 


Direct comparison with a speaker sys- 
tem which radiates the low frequency 
fundamentals without harmonic gen- 
eration will point out the shallow, un- 
natural sound of the speaker with low 
frequency harmonic distortion. An 
overloaded speaker will generate a 
large number of harmonics in addition 
to the second. 

When reproducing music where a 
number of low frequency fundamentals 
are present simultaneously, the possi- 
bility of exciting the fundamental reso- 
nance of the speaker and baffle is very 
high. This mechanism accounts for 
the single note bass heard so often in 
speaker systems. The only solution 
to this problem is the selection of a 
large enough low frequency speaker 
(or speakers) to handle the power at 
the listening level you desire, plus a 
properly designed speaker enclosure, 
together with a heavy damping factor 
in the audio amplifier. 

The use of bass boosting to attempt 
correction of a loudspeaker’s deficient 
bass response may severely aggravate 
harmonic distortion generation. Con- 
sider a speaker system which is cap- 


Fig. 4. Response when a 12” speaker in a six cubic foot bass reflex cabinet is placed 
in center of wall facing short room dimension. The room is 12x 25x39 feet. The 
sound level meter was located 7 feet on axis. A low impedance amplifier was used. 
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Fig. 5. Six cubic foot phase inverter baf- 
fle which housed 12” speaker used in 
tests covered in article. It measures 24”x 
30”x14” and is made of %” plywood. 


able of handling 5 watts at 30 cps (a 
relatively large, powerful speaker) 
connected to an amplifier system which 
has available a bass boost that can 
reach 15 db at 30 cps. Suppose that 
the hypothetical listener wishes his sys- 
tem to be capable of reproducing sound 
peaks from a symphonic recording at 
the 90 db level, which is as loud as a 
sane person would want in a large liv- 
ing room. This level would result seven 
feet in front of a loudspeaker if the 
speaker radiated one-tenth of an acous- 
tic watt. Assuming a typical speaker 
efficiency of 107, an audio power of 
one watt would be required. When the 
user desired to utilize the entire 15 db 
bass boost, the amplifier would then 
have to deliver, and the speaker would 


Fig. 6. 


have to stand, 32 watts at 30 cps (15 db 
above 1 watt). 

With this boost, the speaker would 
be expected to radiate 3.2 acoustic 
watts at 30 cps, which would place a 
30 cycle sound at the 105 db level. To 
radiate 3.2 acoustic watts at 30 cps, an 
8 inch loudspeaker mounted in an in- 
finite baffle would have a total voice 
coil excursion of 7'4 inches, a 12” loud- 
speaker in an infinite baffle would have 
a total voice coil excursion of 314 
inches, an 18” speaker a total excur- 
sion of 1.2 inches. For a 12” loud- 
speaker mounted in an exponential 
horn with a cut-off below 30 cps, the 
total cone excursion would be .135 inch. 
The latter is the only value which is 
within reason, as only the larger, heav- 
ier speakers have a linear cone travel 
at the voice coil of as much as .25 inch. 

This example may be a bit extreme 
but it illustrates the folly of trying to 
produce high level low frequencies 
without an adequate loudspeaker sys- 


tem. A typical theater loudspeaker 
system may use as many as eight 
heavy duty 15” loudspeakers in its 


sound system to produce a peak sound 
level of 100 db at low frequencies. 

It is apparent, then, that care should 
be taken to properly choose and baffle 
the speaker if distortionless low fre- 
quencies are desired. 

Remember that the generation of 
spurious harmonics at low frequencies 
will increase intermodulation distor- 
tion and Doppler modulation distortion 
in single speaker systems. The ampli- 
tude of cone motion must be restricted 
to its linear region. This can be done 
in a number of ways. 

The most obvious way is to use a 
baffle which increases the speaker's effi- 


(A) Response of 12” speaker in six cubic foot cabinet when speaker is lo- 


cated in center of short wall facing long dimension of room. The sound level meter 


was 7 feet on the axis. 


A low impedance amplifier was used in making the test. 


(B) Same conditions as in (A) but with the amplifier in corner of 12'x25’x9’ room. 
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ciency at low frequencies. The horn 
can increase a loudspeaker’s efficiency 
from 10% to 50%, but a horn with a 
low frequency cut-off of 30 cps will be 
16 feet long and have a mouth at least 
8 feet square. This is a trifle large 
for the little woman to tolerate in her 
12 x 18 foot living room. The horn may 
be folded and placed in the corner. This 
will result in a baffle which is of re- 
spectable size and appearance. 

There is one example of such a horn 
which is commercially available. This 
unit is a folded horn designed to be 
placed in the corner of the room so 
that the room itself becomes part of 
the horn. This unit, called the “Klip- 
schorn,” will reproduce frequencies as 
low as 30 cps at full power and has a 
measured efficiency of 5%. See Fig. 1. 
Experience has proven that it is so 
complicated a structure as to be im- 
practical for home construction. The 
inventor, Paul W. Klipsch, states that 
for proper operation, the unit must be 
air tight enough to hold several pounds 
of air for six seconds as measured with 
a water manometer. 

There are several other baffles which 
will improve, to some extent, the loud- 
speaker’s low frequency efficiency. 
These include the bass reflex, and 
acoustical labyrinth system which horn 
loads the back of the speaker dia- 
phragm. Theoretically, these baffling 
means increase a speaker’s low fre- 
quency efficiency 3 db (100°). The 
efficiency at low frequencies may be 
increased 3 db more by using two 
speakers in the same enclosure con- 
nected in phase. Depending upon the 
result desired, a speaker’s low fre- 
quency response may also be varied 
over quite a range by placing it in dif- 
ferent positions in a room. 

There are several philosophies which 
may be embraced. One: You may use 
every means including bankruptcy to 
obtain high level undistorted low fre- 
quency response, or; Two: You may 
limit the response of the whole system 
to a value commensurate with your 
means, or; Three: You may use a com- 
bination of both. 

To evaluate the results obtained by 
moving a loudspeaker about in a liv- 
ing room, a typical heavy duty 12” 
speaker was mounted in a 6 cubic foot 
phase inverter baffle (for dimensions 


see Fig. 5). Response curves were 
taken in three representative posi- 
tions in a typical living room. The 


response was measured with a General 
Radio type 75B sound level meter, used 
in conjunction with a laboratory type 
10 watt amplifier, a Hewlett Packard 
Model 200B audio oscillator and a Gen- 
eral Radio type sound analyzer. 

Sound pressure curves on loudspeak- 
ers in a living room will include a large 
number of resonances not present in 
the free field response of a loudspeaker 
due to reflections and the room's stand- 
ing wave structure. A curve, there- 
fore, was made of the test loudspeaker 
and baffle mounted 20 feet above the 
ground with the speaker pointed across 
a 400 foot athletic field. The curve 

(Continued on page 84) 
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DAVID FIDELMAN 


Fig. 1. A General Elec- 
tric equalizer-preampli- 
fier which contains its 


N ANY system for sound reproduc- 
tion, amplifiers are needed in or- 
der to increase the electrical power 

from the pickup unit or transducer to 
a high enough level for operation of a 
loudspeaker or recording transducer. 
Microphones and pickups derive their 
energy from extremely low-power 
sources—such as the sound pressure 
vibrations in the air, the modulation of 
the groove in a record, or the magneti- 
zation of an iron wire or an oxide- 
coated tape. The energy which is avail- 
able to generate an electrical signal 
is generally a fraction of a microwatt, 
therefore the resulting electrical volt- 
age is extremely low. But a consider- 
able amount of audio-frequency power 
(on the order of 5 to 10 watts or more) 
is required to generate a_ sufficient 
amount of sound energy from the loud- 
speaker. Therefore the amplifier is re- 
quired to raise the signal level from 
the voltage output of the pickup to 
the voltage required to drive the 
loudspeaker, both for voltage amplifi- 
cation and to make up the loss in any 
mixing and frequency-response equal- 
ization systems which are used. 

The amplifier may be on a single 
chassis or it may be mounted as sev- 
eral units, but in general it will con- 
sist of four different sections: 

(a) the preamplifier, 

(b) the voltage amplifier, 

(c) the driver section, 

(d) the power amplifier. 

These four sections perform different 
functions in the system, therefore dif- 
ferent design and construction tech- 
niques must be used for each of them. 

(a) The most important feature of 
the preamplifier is that it must ampli- 
fy extremely low voltages without in- 
troducing any noise or other spurious 
signals into the audio signal which is 
to be amplified. Its function is to in- 
crease the signal power—either by de- 
livering the same signal voltage at a 
lower impedance, or a higher voltage 
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own power supply. 


Fig. 2. A high quality mag- 
netic microphone preampli- 
fier for broadcast use. 


Part 4. Design and construction of preamps for 


various pickup devices including matching data. 


at the same impedance, or by a combi- 
nation of both impedance transforma- 
tion and voltage gain. Since the signal 
level in the preamplifier is the lowest 
in the entire system, the greatest care 
must be taken in the preamplifier to 
keep the possibilities of extraneous 
noise pickup to the absolute minimum, 
and all preamplifier design and con- 
struction techniques are set up for this 
specific purpose. 

(b) The function of the voltage am- 
plifier section is to give voltage gain. 
The output signal from a preamplifier, 
a mixer, or an equalizer network is 
generally at somewhat higher than mi- 
crophone level, therefore the introduc- 
tion of noise into such a signal is not 
the major factor that it is in the pre- 
amplifier. However, this signal is at 
much too low a level to be used for 
generating sound or driving a record- 
ing transducer directly. It is there- 
fore fed through a voltage amplifier, 
which raises the voltage to a level at 
which it can be used for such opera- 
tions as further mixing, equalization, 
transmission over telephone lines, etc. 
The voltage amplifier is designed to 
have the best possible frequency and 
phase response characteristics, and 
since the voltage gain is usually fairly 
high, care must be taken to avoid oscil- 
lations in the amplifier. 

(c) The output of the voltage am- 
plifier is coupled to the power ampli- 
fier by the driver section. The driver 
must supply sufficient voltage to the 
grid of the power amplifier to obtain 


full power output to the load without 
overloading. When a push-pull power 
amplifier is used, the driver section 
usually contains a phase inverter to 
couple the output of a single-ended 
voltage amplifier to the push-pull grids 
of the power amplifier. The most im- 
portant consideration in the design of 
the driver section is that it must be 
able to supply enough power to the 
grids of the power amplifier to drive 
it to full output, and it may also con- 
tain features to minimize the effects 
of grid current in the power amplifier 
grids. 

(d) The audio-frequency electrical 
output of the entire system is supplied 
by the power amplifier. The most im- 
portant feature of the power amplifier 
is that it must be able to supply as 
much power as required by the loud- 
speaker or the recording transducer to 
perform its function properly. Gener- 
ally, the major harmonic distortions in 
the amplifier system arise in the power 
amplifier stage, and this must be de- 
signed to introduce the minimum 
amount of distortion into the electrical 
signal. Since the transducers into 
which the power amplifier operates are 
mostly electromechanical in nature, it 
should also preferably present a low 
electrical impedance to the load, in 
order to introduce the proper amount 
of damping into the mechanical sys- 
tem. 

The primary requirement of the am- 
plifier is the amplification of low-level 
signals, therefore this is the main con- 
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Fig. 3. Simplified schematic diagram of the preamplifier shown in Fig. 2. 


HUM POT. 
25,70 100.n 
oo 
le L Vee ™ ya 
+0.C. 
———_——_e 
—J 
L. > 
a = 
COPPER OXIDE . 
RECTIFIER 
| 25n 
25 
®v. 
“ 12.6% 
| 1 
(é) = 


Fig. 4. Methods of reducing hum pickup 
from heater to cathode in vacuum tubes. 
(A) Use of a hum potentiometer and posi- 
tive heater voltage to reduce hum pickup 
due to heater-cathode leakage. (B) Circuit 
of a d.c. heater supply for 12.6 volt tubes. 


sideration in the design and construc- 
tion techniques used for preamplifiers. 
The most important factors are aimed 
at achieving a unit which introduces 
the minimum amount of noise and vi- 
bration pickup while giving the re- 
quired voltage gain or impedance 
transformation. 

In general, the most critical appli- 
cations of preamplifiers are in the am- 
plification of signals originating in mi- 
crophones, since these are almost al- 
ways the lowest level signals in any 
audio system. The electrical power 
output of most microphones—whether 


Fig. 5. The G-E equalizer-preamplifier for 
use with the variable-reluctance pickup. 


high-impedance or low-impedance—is 
on the order of 0.01 microwatt, i.e., 
10-* watts or less. For example, a mi- 
crophone with an output impedance of 
250 ohms will deliver an electrical out- 
put in the neighborhood of 1 millivolt, 
while a high-impedance crystal micro- 
phone will deliver 0.01 to 0.1 volt peak 
output signal into a 1 megohm load 
resistance. Low-level signals are also 
obtained from the various magnetic 
phonograph pickups which have an 
output impedance of about 100 ohms 
and deliver approximately 10 millivolts 
of electrical signal. When it is con- 
sidered that a good sound reproducing 
system should have a signal-to-noise 
ratio of 50 to 60 db or better, the care 
that must be taken in the construction 
of preamplifiers becomes very obvious. 
Thus the noise pickup should be less 
than 1 microvolt at the input of a low- 
impedance microphone preamlifier, and 
less than 10 microvolts at the input of 
a preamplifier used for crystal micro- 
phones and magnetic phonograph pick- 
ups. 

The most serious types of noise prob- 
lems are: 

(a) a.c. hum pickup, 

(b) thermal noise in resistors, 

(c) vacuum-tube noise. 
Although these cannot be completely 
eliminated, there are a number of de- 
sign and construction techniques which 
will reduce these types of extraneous 
noise to a minimum. A more detailed 
consideration of the origin and effects 
of these types of noise will give a bet- 
ter indication of the importance of 
keeping them to a minimum, and will 
show what techniques should be used. 

Alternating current hum pickup is 
caused by the presence of any 60 cps or 
120 cps electric fields and may be picked 
up either capacitively, inductively, or 
by direct conduction. When the input 
lead from the microphone or phono- 
graph pickup (where the signal level is 
at its lowest) is at a high impedance to 
ground, 60 cps voltages may be picked 
up by this lead because of its electro- 
static capacity to some part of the cir- 
cuit which is at a relatively high a.c. 
potential. If the input lead is low- 
impedance, 60 cps voltages can be 
picked up by electromagnetic induction 
from any part of the circuit which car- 


ries relatively heavy alternating cur- 
rents. Inductive pickup of this type 
can occur both in the signal leads and 
in any input transformer that may be 
used. If the heaters of the preampli- 
fier tubes are operated from a.c., hum 
pickup can be caused by direct conduc- 
tion of electrons from heater to cath- 
ode. This will show up as a 120 cps 
component, since a maximum number 
of electrons are emitted from the 
heater at the current peaks which oc- 
cur twice during each of the 60 cycles 
per second. It is also possible for 120 
cps hum to be introduced into the sig- 
nal through the power supply if there 
is any ripple present in the “B+” sup- 
plying the tube, but this effect is not 
a major one, since the remedy is mere- 
ly to add more filtering to the power 
supply for the preamplifier. 

Capacitive hum pickup in high-im- 
pedance input leads can be reduced by 
covering the signal lead with a ground- 
ed shield to decrease its capacity to 
other parts of the circuit. Either a 
single-conductor or a double-conductor 
shielded lead may be used, depending 
upon whether the signal is balanced or 
unbalanced with respect to ground. 
When a shielded lead is used, high-im- 
pedance transducers (such as crystal 
microphones and phonograph pickups) 
can then be situated at relatively great 
distances from the preamplifier—the 
main consideration governing the 
length of lead being the capacity to 
ground that can be tolerated by the 
circuit to maintain good high-frequen- 
cy response and signal level. 

Inductive pickup in low-impedance 
input leads is kept to a minimum by 
keeping the signal lead and its return 
lead as close together as possible (..e., 
they should be run alongside one an- 
other in the same cable), so that there 
is very little loop for induction pickup. 
In addition, the circuit impedance 
should not be too low, so that the in- 
duction currents will tend to be limited 
by the circuit impedance. Long leads, 
even at low impedance, should be 
shielded to minimize the possibility of 
capacitive hum pickup. When an in- 
put transformer is used, it must be one 
with good magnetic shielding and a 
hum-bucking type of winding; it should 
be placed as far away as possible from 
any other transformer or motor carry- 
ing a.c., and oriented in such a direc- 
tion that its hum pickup is at a very 
minimum. 

Hum pickup from heater to cath- 
ode can be kept to a minimum by tak- 
ing the heater return from the tap of 
a potentiometer connected across the 
heater terminals either to ground or to 
an adjustable positive d.c. voltage, and 
adjusting the potentiometer and the 
voltage to give minimum hum pickup. 
If the hum it not sufficiently reduced, 
the preamplifier heaters should be op- 
erated with d.c. 

Thermal noise in resistors is caused 
by the random motion of free elec- 
trons. This electron motion causes 
small potentials to be developed across 
the resistor. These are called thermal 
voltages, and the noise associated with 
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them increases with temperature, with 
frequency range, and with the size of 
the resistance. As an example of the 
effects of thermal noise, the r.m.s. 
thermal voltage developed across a 0.5 
megohm resistor at room temperature 
for a freqwi@ney band of 5000 cps is 6.4 
microvolts, and for a frenquency band 
of 10,000 cps is 9 microvolts. Ordinary 
carbon resistors also generate consid- 
erably more noise than the normal 
thermal noise when current is passed 
through them, due to fluctuations in 
the contact resistance between adja- 
cent carbon granules. Since resistors 
of different makes often vary consid- 
erably, resistors having the minimum 
amount of noise should be selected as 
the plate resistors of low-level stages. 

Vacuum-tube noise consists of noise 
which is generated inside the pream- 
plifier tubes. The generation of hum 
voltages due to heater alternating cur- 
rents has already been described, but 
there are also other types of noise 
which can originate in the tube. Mi- 
crophonics are caused by variations 
in the spacings of the different ele- 
ments inside the tube due to mechani- 
cal vibration and shocks. These can 
be kept to a minimum by using tubes 
which have been specifically designed 
to have a minimum of microphonics, 
and by mounting the first stages on 
soft rubber mountings which will ab- 
sorb much of the vibration from the 
chassis to the tubes. Noise is also 
generated in the tube due to the fact 
that the current emitted from the cath- 
ode is not a perfectly smooth uniform 
stream, but is emitted as a large num- 
ber of discrete electron charges. The 
variations in current due to this effect 
will result in fluctuations in the plate 
current of the tube, and have the same 
effect as current variations due to 
noise in the signal circuit. Examples 
of tubes which have been designed 
specifically for a low amount of micro- 
phonics and noise are the type 1620 and 
1603 pentodes, the 5879 miniature pen- 
tode, and the 12AY7 miniature dual 
triode. 

Design and Construction 

Basically the circuit of the preampli- 
fier has to be one which provides a cer- 
tain amount of gain or an impedance 
transformation, and which introduces 
very little noise into the signal in the 


Fig. 6. Commercial amplifier with a remotely located preamp/control panel. 


to obtain a voltage step-up in this 
process. For example, in matching a 
50 ohm microphone to a 50,000 ohm 
grid circuit the impedance ratio is 
1000:1, and a voltage step-up of 30:1 
is obtained. This increase in the level 
of the voltage applied to the grid is 
extremely important, because it results 
in a considerable improvement in sig- 
nal-to-noise ratio over what would be 
obtained without the input transform- 
er. However, the transformer itself 
must be magnetically shielded and con- 
structed for minimum a.c. hum pickup, 
if the lowest noise level is to be at- 
tained. 

The secondary voltage « ihe trans- 
former is applied to the gria of the pre- 
amplifier tube, either with or without 
a terminating resistor, according to 
the specific design of the transformer. 
The first preamplifier tube is one of 
the low-level audio amplifier tubes 
which have been designed and especial- 
ly selected for a low amount of micro- 
phonics and noise. Additional protec- 
tion against noise due to vibration and 
shocks is obtained by mounting this 
tube on rubber which absorbs mechan- 
ical vibrations that would otherwise be 
transmitted to the tube from the 
chassis. 

The required gain and output im- 
pedance of a preamplifier are usually 
determined by the requirements of the 
complete sound reproducing system 
with which it is to be used. In broad- 
cast and many other applications it is 


desirable to have long leads running 
from the preamplifier to other com- 
ponents of the system, and these leads 
must, therefore, be run at low imped- 
ance—usually anywhere between 150 
and 600 ohms. This generally means 
that a transformer should be used to 
couple the preamplifier output tube to 
the line, so that the line may have 
either one side or center-tap grounded. 
The output tube is therefore connected 
as a triode, since the plate impedance 
of a pentode is too high to permit a 
transformer to be used as the plate 
load. This particular unit, shown in 
the photograph of Fig. 2, is a high- 
quality preamplifier suitable for broad 
cast use, with a multiple-impedance in- 
put transformer to match various mi- 
crophone impedances to the first grid, 
and an output transformer to match a 
150 or 600 ohm line. It has an absolute 
noise level equivalent to a —120 dbm in- 
put signal, a gain of 40 db, and a maxi- 
mum output level of +18 dbm. 
Magnetic phonograph pickups have 
a low output impedance and a higher 
signal voltage than microphones, there- 
fore they can be used with a preampli- 
fier either with or without an input 
transformer. A preamplifier with an 
input transformer is basically the same 
as used for a magnetic microphone, 
such as the circuit of Fig. 3. Other- 
wise the output of the pickup may be 
applied directly to the grid of the first 
tube. However, there is one important 
(Continued on page 112) 


Table 1. Performance characteristics of the various types of microphones. 


process. The specific form which the DIRECTIONAL 
circuit will take depends primarily MICROPHONE CHASTICS IMPEDANCE STEVE PRRANGE APPLICATIONS 
upon the impedance of the transducer ws cs : Ae sab Bie 
whose voltage is being amplified, and Velocity Bidirectional 50 250 ohms 5S5dbm _ 30-15,000cps High quality 
also upon its output voltage. (ribbon) Se ay 
The lowest voltages which are en- Dynamic Nondirectional | 50/2500hms | —5Sdbm | 40-10,000cps Studio pickup, 
countered in common practice are gen- (moving coil) ten nen — 
erally obtained from low-impedance Cardioid Unidirectional 50 250 ohms —S7dbm | 40-10,000 cps High quality 
magnetic microphones. A typical pre- a a | oon Hudiopionss 
amplifier to be used with this general | bidirectional | 
type of microphone is shown in Fig. 2, ee 
and the schematic circuit diagram is Crystal | Nondirectional 1 megohm (ap-, —5] dbm sary ta Aeneteun.heens 
shown in Fig. 3. An important feature Condenser | Nondirectional About 10 meg- Approx. 30-15,000 eps High juality 
of this circuit, which should be noted, | ohms (re- 55 to or better pee 
is that preamplifiers for low impedance a p Aad cnaneestanniell 
microphones invariably make use of an Weer ea | _ amp . y standard 
input transformer to match the low Carbon Nondirectional | 100 ohms | So whe Segnate pee ete 
impedance of the microphone to the dbm talk-back 
high impedance of the grid circuit and 
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IMPEDANCE MATCHING 


for Multiple Speaker 
Installations 


By 


ROBERT NEWCOMB 


Pres., Newcomb Audio Products Co. 


The problem of obtaining correct impedance match and power 
distribution in a multiple speaker system is not difficult. 
It can be worked out on paper before actual work is started. 


UCH has been written on the 
M subject of impedance match- 

ing but the number of ques- 
tions received by the author on this 
subject seems to indicate that much 
confusion and misunderstanding still 
exists among sound men. It is believed 
the following discussion of multiple 
speaker matching procedures will be 
found helpful to those who are con- 
fronted with the problem. 

Paralleling the voice coils of like 
speakers is perhaps the most common 
connection for multiple speakers. The 
matching impedance tap, required at 
the amplifier output, is then equal to 
the impedance of the one speaker di- 
vided by the number of speakers. For 
example, when two 16 ohm speakers 
are connected in parallel, the resulting 
impedance of the combination is 8 
ohms. Thus, the connection to the am- 
plifier is made to the 8 ohm output 
tap. 

What generally happens in installa- 
tions requiring a large number of 
speakers, is that the combined impe- 
dance becomes so low it is impossible 
to find a tap of sufficiently low im- 
pedance at the amplifier. Even if such 
low impedance taps were available, 
the currents in such low impedance 
lines would probably be so high that 
excessive line losses would result. 
Two alternatives are available. The 
first, but not necessarily the best, is to 
connect all voice coils in series. The 
matching impedance would then be 
the sum of all voice coil impedances. 
Thus, ten 8 ohm voice coils connected 
in series would be 80 ohms. The 
chances are we cannot easily match 
such a series impedance. Even if we 
could, the fact that if only one speaker 
voice coil opened it would stop the en- 
tire system, precludes the wide accep- 
tance of this procedure. The second 
and generally best procedure is to con- 
nect to each speaker matching trans- 
formers of such primary impedance 
that the paralleled impedance of all 
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will equal the available output imped- 
ance. Thus, the ten 8 ohm speakers 
could be connected to transformers 
with 8 ohm secondaries and 5000 ohm 
primaries. The resulting combined im- 
pedance would be 5000/10 or 500 ohms. 
Another frequent reason for the use of 
impedance matching transformers is 
to reduce copper losses in low imped- 
ance speaker lines which will occur if 
these lines are either too long or too 
small a wire size or both. When de- 
ciding to use transformers to reduce 
line loss, it is important to select 
transformers whose efficiency is not so 
low as to dissipate within the trans- 
former a greater amount of power 
than is being saved by switching to 
high impedance lines. Losses up to 
60% are not uncommon in the small 
inexpensive impedance matching trans- 
formers most frequently sold. Medium 
sized transformers will generally have 
losses up to 20 or 25%. High quality 
matching transformers may have 
losses as low as 10 or 15%. In only the 
very largest transformers and heavy 
duty auto transformers is one likely to 
find losses less than 10%. 

The proper matching of a quantity of 
speakers having different power re- 
quirements becomes fairly involved. 
It can, however, be simplified by the 
following formula: 


W. Z 
Wa 


Where: Z, = transformer impedance 

W. amplifier watts output 

Z, =output impedance tap 

W.= desired power at loud- 
speaker. 

“Transformer Impedance” is_ the 
needed primary impedance of the loud- 
speaker transformer to give the de- 
sired power at the speaker. “Amplifier 
Watts Output” is the actual rated out- 
put of the amplifier as per manufac- 
turers’ specifications. “Output Imped- 
ance Tap” is the amplifier output tap, 
in ohms, it is desired to use. To achieve 


Z: = 


correct match, the sum of all powers 
assigned to each loudspeaker, must 
equal the “Amplifier Watts Output” 
used in the formula. 

As an example of the practical ap- 
plication of this formula assume two 
speakers at 5 watts each and two 
speakers at 20 watts each for a total 
of 50 watts. We have a 50 watt ampli- 
fier. If we decide we want to use the 
500 ohm output tap of the amplifier, 
we proceed as follows: (50500) /5 
5000. Thus, each 5 watt speaker would 
require a 5000 ohm transformer. Then 
(50500) /20 = 1250. Thus, each 20 
watt speaker would require a 1250 
ohm matching transformer. Had we 
desired to use the 250 ohm output tap 
in this problem, the result would be 
speaker transformer matching imped- 
ances one half the above. 

In many instances, the engineer is 
primarily concerned with achieving 
certain differences in output between 
various speakers. Actual volume per 
speaker may be of relatively small 
concern for this can be controlled by 
the amplifier volume control. As long 
as the engineer is certain that the am- 
plifier power is sufficient and that the 
distribution of that power is his only 
problem, he can simplify his calcula- 
tions by ignoring the requirement that 
the “sum of all allotted powers to the 
speakers must equal the actual ampli- 
fier rated power.” He may assign any 
convenient power to one of the speak- 
ers and then assign powers to the 
others in relation to the relative out- 
put desired. Add up all the powers 
thus derived and use this figure in the 
formula in place of the “Amplifier 
Watts Output” and an exact imped- 
ance match will still result. 

For example, suppose in the first 
example of two 5 watt speakers and 
two 20 watt speakers, we had arbi- 
trarily started with 6 watts for each 
of the lesser powered speakers that 
are to be of equal volume and on the 
assumption we wanted 6 db more 
power on the other two, we would as- 
sign them a power of 24 watts each. 
The sum of these speaker powers is 
then 60 watts. The formula then 
works as follows: (60500) /6—5000 
ohms (as before), and (60500) /24= 

(Continued on page 150) 
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A SENSITIVE 88-108MC. 


of 


HE r.f. tuner to be described is 

intended to be used in conjunc- 

tion with a 10.7 me. if. strip, 
audio amplifier, and power supply to 
make a frequency modulation receiver, 
or to improve an existing receiver. 

This tuner, as originally constructed, 
was conventional in every respect, but 
a modification in the antenna coupling 
system, a change in the 6BE6 grid 
coil, and the addition of an automatic 
frequency control system made such 
an improvement in over-all perform- 
ance that a description of the final 
circuit was considered worthwhile. 

Direct antenna coupling, an idea used 
in many TV tuners, made the most no- 
ticeable improvement in sensitivity. 
The coaxial antenna lead-in is termi- 
nated in a resistor, R,, equal to or 
higher than its characteristic impe- 
dance, and connected directly to the 
grid of the 6BA6 r.f. amplifier. This 
eliminates the usual tuned circuit and 
three of its inherent problems; feed- 
back through the common rotor shaft 
of the tuning condenser, tracking with 
the mixer and oscillator, and low coil 
“Q”. Even when separate, insulated 
tuning condenser sections were used, 
the direct coupling still out-performed 
all tuned antenna coupling methods 
tried. 

Separate excitation of the 6BE6 
mixer is used for maximum stability 
and conversion gain. First examina- 
tion of the tapped grid coil arrange- 
ment would lead one to connect the 
6BE6 grid to the top of the coil, Ly, 
and leave the 6BA6 plate lead tapped 
down as shown. This gives an appar- 
ent step-up ratio, but the increase in 
circuit “Q” with both tapped down 
permits far better performance. 

The oscillator is one-half of a 
in a tickler feedback circuit. No tem- 
perature compensation is necessary, 
provided that all high wattage resist- 
ors used in the receiver are placed 
above the chassis and away from the 
oscillator circuit. 
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Design details on a well-engineered r.f. tuner. 
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RF. TUNER 
FOR FM 


By 


FINKBEINER 


Unit 


features direct antenna coupling and a.f.c. system. 


The second half of the 6J6 is a 
simple automatic frequency control 
circuit. It is essentially a variable re- 
actance connected across the oscillator 
tank circuit. The d.c. control voltage 
taken from the discriminator is nega- 
tive on one side of resonance, positive 
on the other side, and zero at reso- 
nance. It varies the oscillator fre- 
quency to correct for drift and incor- 
rect tuning, within reasonable limits. 

If the a.f.c. circuit tends to “pull” 


necessary to reverse the discriminator 
transformer secondary leads for 
proper phasing of the d.c. control volt- 
age. 

Alignment consists of squeezing or 
stretching the oscillator and mixer 
coils for proper coverage and track- 
ing. It is impossible to specify the 
exact coil dimensions at this frequency, 
so a bit of individual pruning will be 
necessary. The oscillator should op- 
erate on the low side of the incoming 


the receiver out of tune, it will be — signal. —i0- 
Circuit diagram of 88-108 mc. r.f. tuner. It is designed to be used in 
conjunction with a 10.7 mc. i.f. strip, audio cmplifier, and power supply. 
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R,\—See text 

R,, Ry, Rig—150 ohm, Vy w. res. 

R., R-—2200 ohm, 2 wm. res. 

R,, Rs, Ris, Rig, Riv —1 0,000 ohm, 2 w. res. 
R.—100,000 ohm, 2 ». res. 
R,—47,000 ohm, 2 w. res. 

R,,—1000 ohm, ; w. res. 

R,.—I1 megohm, > w. res. 

Ci, Ce Ca Cu Cu, Cre Case Crm Cir, 
Cx, Ca—.005 fd. ceramic disc cond. 
Cy, Cry —25 wud. ceramic cond. 

One Cry—15 uufd. var. cond. 

Cy, Cye—10 pwufd. trimmer cond. 

C-—S5 uufd. ceramic cond. 

C,.—10 pufd. ceramic cond. 

Cy.—.1 ufd., 400 v. cond. 


Cr, 


~ 


63vac 
RFC,, RFC., RFC,, RFC,, RFC;—35 t. #22 
en., V4" dia. 
y——2 t. 216 en., V2” dia. center-tapped 
we 2, t. 216 en., V2” dia. 
Li—1) t. 216 en., ¥2” dia., wound on cold 


V —6BA6 tube 
V.— 6BE6 tube 
Ve—6I6 tube 
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CRYSTAL DIODES 
In Modern 
Electronics 


By 
ARMSTRONG 


DAVID T. 


HE input signal that is fed to 
the detector stage is an alter- 


nating current operating at a fre- 
quency represented by the receiver i.f. 
This signal is modulated by the audio 
component that was present in the 
original signal picked up by the an- 
tenna. The signal that appears at the 
output of the detector is the audio com- 
ponent, no more. Thus it is commonly 
said that the function of the second 
detector is to demodulate the input 
signal. The input to the detector is 
modulated a.c.; the diode by virtue of 


Contour projector at G-E’s germanium products 
plant at Clyde, N. Y. Whisker and pellet assem- 
blies for a germanium diode are inspected at 
a magnification of twenty times normal size. 


its rectifying action changes this to 
pulsating d.c.; and the filter smooths 
the pulsating d.c. into an audio fre- 
quency. In many applications a crystal 
may perform this rectifying function 
more satisfactorily than a tube. 
Crystal diodes are being used quite 
effectively in bandpass receivers and 
may also operate push-pull to give full 
wave detection, but this is hardly their 
most common application in AM. With 
a high fidelity audio amplifier to com- 
pensate for the low gain output of a 
crystal detector, excellent room pres- 
ence sound is possible by virtue of the 
linearity characteristic of a crystal 
detector at low signal voltages. 


Part 3. A discussion of the AM applications of 
germanium crystal diodes in modern receivers. 


audio grows in the AM field, more and 
more high fidelity receivers are likely 
to be designed to use crystals. At the 
present time crystals are not widely 
used in AM except by amateurs and 
experimenters. As diode crystals be- 
come mass produced manufacturers 
will seize upon them because they will 
provide better quality at a lower price 
on a smaller chassis. 


r.f. signal is invariably the i.f. of the 
receiver; this signal is detected by the 
diode and the modulation component 
appears in the output as an alternating 
voltage with a d.c. component. This is 
the load across the diode load resistor. 
There is no gain in this type of detector 
circuit and there is some loading effect 
on the circuit which feeds it. This type 
of detection is frequently used in high 


As the demand for good quality In a diode detector circuit the input quality receivers because the demodu- 
lated output is relatively distortion- 

Fig. 1. Tube and crystal diode versions of (A) basic AM detector, (B) half-wave de- less. 
tector, (C) full-wave detector. (D & E) Two versions of AM second detector. The cheaper One good reason why diodes are 
1N51 would give less output, while the costlier 1N52 or 1N65 will give more output. popular as second detectors is that 
they provide a simple method of ob- 
AV.C aan taining a.v.c. But diodes do load a 

AN.C. CONNEC@ . ° ° 
HERE \ice tuned circuit to which they are con- 
_ i“ tt nected and act to reduce the selectiv- 
a 7 ae m2 ity somewhat. In high quality receiv- 
~ 2 ers special i.f. transformers provide a 
Limit } low impedance input to the diode de- 
sal ee 4 “ee Poy tector. This is a most desirable situa- 
= — tion in which crystals will perform 
ll unusually well. 

The most common uses of germa- 
nium crystals in AM are in connection 
oie - ul ay with the second detector (or demodu- 
a sa - 7 aon lator), a.v.c., and noise limiters. Fig. 1 
— shows series diode second detector cir- 
y ] i a cuits in common use for short-wave 
“FP AUDIO A and all-wave receivers. Space saving 
CRYSTAL CRYSTAL CRYSTAL NOISE LIMITER HERE a ae oe 
w (8) ) (6) and simplicity recommend crystals. 
These components are so small in size 
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that they may easily be built into the 
if. can, which is where they should 
be. At the present time they are not 
being handled this way because a crys- 
tal costs more than a tube. With the 
tube you also get a first audio stage 
when you use a 6SQ7 or equivalent 
type. With mass production this dif- 
ferential is likely to change. 

The resistor and condenser values in 
the associated circuitry are similar to 
those which would be employed with a 
vacuum tube detector; in the circuits 
shown they are for a 455 ke. if. Both 
the 1N34 and the 1N48 are common 
in this type circuit; the 1N51 may also 


be used, but it will give less audio 
output. The 1N52 or 1N65 will give 
greater output. Therefore, use the 


best crystal which is the least expen- 
sive. 
A.V.C. Applications 

When an audio signal is across the 
manually operated volume control the 
position of the arm determines the 
strength of the signal fed to the audio 
amplifier. This audio signal has strong 
pulsations and is not suitable for use 
as automatic biasing voltage. Bias 
voltage should be relatively pure di- 
rect current. An _ additional filter 
added to the audio circuit smooths the 
audio pulsations to a relatively pure 
direct current; the filter condenser in 
the a.v.c. bus is usually .05 ufd. to 
make it effective at audio frequencies. 

Fig. 3 shows typical a.v.c. circuits 
which may be used in conjunction with 
the circuits shown in Fig. 1. Either 
may be tied to the circuits of Fig. 1 
at the points marked “a.v.c. connec- 
tion here.” Both circuits are designed 
for the popular 455 kc. if., but the 
one shown in Fig. 3A will give better 
a.v.c. regulation than the circuit shown 
in Fig. 3B by virtue of superior circuit 
design. 

In a high quality receiver it is good 
practice to design the circuit so as to 


have a separate diode for detection 
and a rectifier circuit for a.v.c. volt- 
age. The reason for using such a cir- 


cuit is to eliminate shunt loading of 
the a.v.c. bus in the detector circuit. 

One satisfactory arrangement to 
compensate for a.c. shunt loading 
effect in the a.v.c. circuit upon the 
detector load resistance is shown in 
Fig. 2A. The separate a.v.c. diode 
takes its r.f. voltage from the plate of 
the last if. amplifier tube; this r-f. 
supply is rectified by the diode to be- 
come the a.v.c. voltage. Note that the 
audio is connected directly to the grid 
to achieve diode biasing upon this 
grid. A more conventional system 
would be to employ a blocking con- 
denser and a high value of grid re- 
(5 to 10 megohms) rather than 
the direct connection. 

Using separate diodes for detector 
and a.v.c. functions helps to improve 
audio fidelity; most of the undesirable 
effects of a.c. shunt loading on a de- 
tector diode are thus avoided 


sistor 


Noise Limiters for AM Sets 
The use of noise limiting circuits 
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Fig. 2. (A) Minimizing shunt loading with separate a.v.c. and detector diodes. CR, 
and CR: may be either a 1N34 or a IN48. Note the direct coupling from the volume 
control to the first audio grid. This provides bias for the first audio stage. (B) 


Separate detector and a.v.c. diodes. 


improves signal-to-noise ratio, partic- 
ularly for noise attributable to certain 
types of interference external to the 
receiver. Germanium diodes may be 
used in a variety of limiter circuits, 
each of which has distinct advantages. 
In mobile installations it is sometimes 
necessary to obtain reception with 
normal equipment under severe natu- 
ral conditions of man-made noise, such 
as ignition interference. Here a ger- 
manium crystal may become a noise 
reducing device able to render a re- 
ceiver less susceptible to some of this 
interference. 

Achieving the maximum inherent 
signal-to-noise ratio within a receiver 
becomes a problem of obtaining the 
highest possible effective front end 
gain with a minimum of internally 
developed receiver noise due to ther- 
mal agitation and tube hiss. Generally 
the level of external man-made im- 
pulse type noise far exceeds the noise 
contributed by the _ receiver itself. 
Most man-made disturbances are of a 
pulse like nature, and the duration of 
a single pulse is about one to two 
microseconds, with perhaps 10 pulses- 
per-second. 


Either a 1N34 or IN48 may be used here. 
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Fig. 3. (A) Delayed and (B) non-delayed a.v.c. 


These pulse type noise voltages are 
of extremely high peak amplitude, but 
of insufficient time duration to pro- 
duce any appreciable distortion in 
audio circuits. They may excite tuned 
circuits into damped oscillations which 
can prolong the effect of the pulses; 
it is usually this which appears as 
distortion in the audio output. 

Several possible methods of reduc- 
ing noise exist, but the simplest clips 


Fig. 4. (A) Circuit diagram of a shunt diode limiter. A 1N34 or 1N48 crystal diode 


detector, shown dotted. may be used. Components C,, R,, 


filter. 


and C: make up the RC 


R. and C, comprise the time constant circuit while R, and R, combine to form 
the audio voltage divider. (B) A series diode limiter. The detector, 


shown dotted. 


may be a 1N34 or 1N48 crystal type or a vacuum tube. The switch cuts CR, and R; 


out of the circuit which is not objectionable since R; 


fenlati jet 


is an 


which acts in conjunction with R, as part of diode load when diode is conducting. 


455 KC. 1.F. 


+ 


| CRI + INS4, INES, 
1NS4, INGS 


pl + 


FIRST 
AuoIO 


455 KC. LF. 
a+ ah 
ai 347% al 
C2 If 47 vyte. CRi* INS2 
n Insé 
R2 cy. Inés 
imag. ' 
ase270K 5 S100K as FIRST 
an 470K - 
cri on c4 
— Ik: 
R4 30K 
+ (8) 


455 KC. IF. 


T 

i 
HK <i7 
ed 
cu 7 


Vi 47upt¢ CR2:1N5S4 
RI Inés 


OETECTOR MAY 
BE IN34 OR 
IN486 CRYSTAL 
OR VACUUM 
TUBE 


CRI tIN34 


7K 
C2 1/47 ofa. 


i © 
R2 c3)it 
: rn FIRST 
S470K AuDIO 


05 


>R4 270K TO 330K 


Fig. 5. Compound (shunt-series) limiter. 
The detector may be either a 1N34 or 1N48 
crystal or a vacuum tube. The ratio of R, 
to R, should be adjusted for effective lim- 
iting with most desirable audio signal. 
The limiting level decreases as R; becomes 
smaller with respect to the value of R,. 


(or amplitude limits) the pulse at a 
level slightly below the level of the 
received signal. Thus any audio dis- 
tortion introduced is a factor of the 
modulation percentage. This limiting 
method is best adapted to become the 
noise reducing system in any receiver 
that uses a diode demodulator, be- 
cause it may be included with a mini- 
mum of circuit changes. 

The common noise limiting circuits 
in which diode crystals are used may 
be any of these three basic types: 
shunt, series, and compound. The 
shunt type diode crystal limiter is 
shown in Fig. 4A. C,, R;, and C: make 
up a typical filter for r.f. The values 
to be selected for this time constant 
configuration are important because 
by restricting the energy storage in 
this filter they reduce the amplitude 
of any transient that immediately fol- 
lows the noise pulse. 

Experiment has shown that load ca- 
pacitances as small as 47 uzufd. do not 
unduly affect demodulation efficiency 
of the detector at the i.f. normally 
encountered in broadcast receivers, 
and that load capacitances of this 
value do reduce the amplitude of the 
transient to an insignificant value. 

The series combination to ground, 
made up of R: and C,, must have a 
time constant sufficiently long to per- 
mit the lowest audio frequency to be 
passed, but the time constant must 
not be so long that it does not permit 
the d.c. voltage at the anode of the 
clipper crystal to follow the normal 
changes in carrier level. 

Resistors R, and R, perform the 
function of an audio voltage divider. 
The ratio of R, to R, should be such 
that, under 100% modulation condi- 
tions, the d.c. peak audio voltage at 
the cathode of the clipper crystal ap- 
proximates the fixed d.c. voltage at 
the anode. The audio voltage division 
established by this series combination 
should be capable of providing a lim- 
iting level satisfactory at high modu- 
lation percentages. 


G2 


The adjustment of these resistor 
values may be made such that satis- 
factory limiting consistent with mini- 
mum audio distortion results. Here it 
pays to use potentiometers which may 
be adjusted manually for the most 
satisfactory signal, at which point the 
resistance of the pots may be meas- 
ured and a commercial resistor of 
appropriate size substituted. The ac- 
tual values of R, and R, are not equal, 
but rather of a ratio about 2 to 3, or 
3 to 4. 

The limiting action of all clipper 
circuits shown here occurs in the audio 
channel and is applied at some point 
immediately following detection. 
These circuits are so designed that the 
clipping level adjusts itself automati- 
cally to the level of the received sig- 
nal, and eliminates the need for any 
manual adjustments. They are, in ef- 
fect, automatic limiter controls. 

The series diode limiter shown in 
Fig. 4B is less critical to audio load 
impedance variations than the shunt 
type of Fig. 4A; therefore, it is a more 
flexible limiter. The noise attenuation 
of the series type is a function of the 
reverse resistance of the crystal; 
therefore, use of a high back resist- 
ance diode such as the Sylvania 1N54, 
or the GE 1N52 or 1N65 is suggested. 
Fig. 6 compares the reverse resistance 
for a 1N52, 1N54, and 1N63. It will 
be evident from a consideration of the 
graph that the 1N52, 1N54, and 1N63 
are superior crystals for this applica- 
tion. 

The compound limiter shown in Fig. 
5 combines the advantages of the 
shunt and series types and provides 
considerably more noise attenuation. 
This circuit functions effectively over 
a relatively wide range of signal and 


Fig. 6. Comparison of back resistances of 
germanium diodes. The maximum back re- 
sistance generally occurs in the vicinity of 
-10 to -20 volts, although this point will 
vary between units. The 1N52, 1N54 and 
particularly the 1N63 are designed for use 
in high impedance networks. The negative 
excursion of applied voltage need only be 
within the peak inverse voltage rating of 
diode being used. The magnitude of reverse 
resistance varies depending on the amount 
of voltage impressed on diode. This resis- 
tance increases very rapidly as back volt- 
age is increased from zero to -10 volts. 
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noise amplitudes; and, in the absence 
of a carrier, an effective audio squelch 
action is obtained. This compound 
limiter also provides good limiting ac- 
tion at low signal levels. 

Fig. 7 illustrates a highly effective 
automatic noise limiter circuit, par- 
ticularly “designed for reduction of 
impulse interference in amplitude 
modulation receivers. The circuit is 
self adjusting to the average level of 
the input signal and clips noise im- 
pulses which exceed a predetermined 
amplitude relative to the input signal. 
The 1N54 high reverse resistance crys- 
tal is a good series clipper element, 
and the 1N34 is a good shunt clipper 
element. All the associated compo- 
nents may be enclosed in the last i-f. 
shield can and this will provide an un- 
usually high degree of impulse noise 
suppression. Once this circuit is ad- 
justed it requires no further attention 
since it is self adjusting to various 
signal strengths and various noise 
conditions. 

The circuit in Fig. 5 is a difficult one 
to comprehend because at first glance 
the diodes seem to buck each other 
out. In reality they do; they must be 
back-to-back so that one will open 
while the other closes. The diode con- 
nections are correctly shown due to 
the way in which they operate in the 
circuit. In the absence of noise CR, 
does not conduct due to the fact that 
its anode is held at a negative poten- 
tial with respect to the cathode by 
virtue of the charge on C.. At the 
same time diode CR: is in a state of 
conduction because its cathode is more 
negative than its anode due to the 
negative voltage applied through the 
1 megohm resistor and the inverse re- 
sistance of CR,. That condition holds 
true as long as the sum of the d.c. and 
back audio voltage at the junction of 
R,, R: does not exceed the d.c. refer- 
ence established by the carrier level. 

A noise impulse causes the instan- 
taneous potential of the detector load 
network to become highly negative. 
Since the anode of CR: is connected 
across a substantial portion of this 
load network it too becomes instan- 
taneously negative with respect to its 
cathode and CR: ceases to conduct. 

However, the attenuation at the 
grid of the following audio tube is a 
function of the ratio of the inverse 
resistance of the diode to the grid 
leak of that stage. Therefore, limiting 
would not be complete if the impe- 
dance from the grid of the audio stage 
to ground were to remain equal to the 
resistance of the grid leak. Since a 
substantial fraction of the negative 
voltage appearing at the junction of 
R,, R: also appears at the input to the 
audio stage, the cathode of CR, ‘is 
made negative with respect to its an- 
ode. CR, now conducts, reducing the 
net input impedance at the grid of 
the audio stage to a very small value 
and providing high attenuation of the 
noise pulse. 

For low amplitude pulses CR, does 
all the work. For high amplitude 

(Continued on page 108) 
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LTHOUGH commercial interests 
AY have long realized the capabili- 
a ties of the selenium rectifier, 
only recently has the amateur become 
aware of its many possibilities. 

The unit herein described utilizes 
this increasingly popular rectifier, re- 
sulting in a power supply no larger 
than one’s hand. Lightweight, com- 
pact, and inexpensive, it is fully capa- 
ble of handling a cool forty watt load. 

When space and cost must be mini- 
mized without sacrificing efficiency, the 
selenium rectifier should be given seri- 
ous consideration. 


Circuit 


The circuit of Fig. 1 is standard in 
all respects. It is readily recognized 
as a half-wave doubler employing two 
150 ma. selenium rectifiers. 

Resistor R, protects the rectifiers 
from peak voltages. Condensers C, 
and C, are rated at 40 ufd., 450 volts. 
Bleeder resistor R: places a small drain 
across the supply and protects conden- 
sers C, and C:. Transformer T), a midg- 
et replacement type, furnishes 6.3 
volts a.c. at 1 ampere. The pilot light, 
PL,, should be rated as low as possible, 
inasmuch as current drawn by the pilot 
reduces the current available at the 
power socket or terminal strip. 

The entire unit is housed in a black, 
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Construction details on a compact selenium rectifier 


voltage doubler which provides 165/330 v. at 150 ma. 


crackle-finish 
measuring 4” 
long. 

Both a.c. power and high voltage/ 
heater sockets are centered one at 
each end of the cabinet. The front 
panel carries the “On-Off” toggle 
switch and pilot light jewel. These are 
centered and placed 144” from top and 
bottom. 

The terminal strip is fashioned from 
a \%” thickness of bakelite or other 
similar insulating material. It meas- 
ures 14” wide by 5” long and is cen- 
tered 1” down from the top. A cut-out 
is made to clear the 8-32 machine 
screws and soldering lugs which make 
up the terminals. 

Ventilating holes in the removable 


metal utility cabinet 
high by 5” deep by 6” 


Fig. 1. Circuit diagram of selenium recti- 
fier voltage doubler. Output is 165/330 v. 
d.c. at 150 ma. A 6.3 v. @ 1 ampere fila- 
ment supply is also available at output. 
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R,—50 ohm, 5 w. wirewound res. 
R.—50,000 ohm, $ w. wirewound res. 
C,, C-—40 yufd., 450 ». elec. cond. 
T,—Fil. trans. 6.3 v. @ 1 amp. 

Rect.,, Rect..—150 ma. selenium rectifier 
S,—S.p.s.t. a.c. toggle sw. 

SO,—A.c. socket 

SO.—4-prong power socket 

PL,—6.3 v. pilot lamp (see text) 
TS,—Terminal strip (see text) 


top cover are 1%” in diameter, cen- 
tered and placed 2'2” in from each 
end. A bronze wire mesh screen is 
used for backing and is held in place 
at three points by 4-36 machine screws. 

Four small rubber feet fastened to 
the base complete the unit’s housing. 

The sub-chassis, fashioned from 
wood or other suitable material, meas- 
ures %” thick, 4” wide and 5” long. 
The removable base plate serves to 
hold the sub-chassis in place by means 
of four small wood screws. 

It will facilitate assembly if all com- 
ponents are wired before the sub- 
chassis and base plate are bolted to 
the cabinet. Those components which 
are mounted on the cabinet proper 
may be guided into place after assem- 
bly. 

Only five voltage leads need be 
soldered to the connection strip after 
assembly. These are readily accessible 
and no difficulty should be encountered. 

R, and R: should be so placed that 
there is adequate circulation around 
them. Both resistors are self support- 
ing and their respective positions, as 
shown in the photograph, lend them- 
selves nicely to air cooling. 


Operation 


Assuming 117 volts a.c. as a refer- 
ence, the total no-load voltage will be 
330 volts d.c. The voltage taken off 
at the first selenium rectifier will be 
165 volts d.c. Should condensers C;, 
and C:; be made larger or smaller in 
capacitance, these voltage values will 
change accordingly. 

A lower d.c. working voltage may be 
substituted for the first condenser, in- 
asmuch as it is subject to only 1.41 
times the r.m.s. value of the line volt- 
age. C:, however, acting as the “dou- 

(Continued on page 145) 


Fig. 1. Front and back 
views of the “Tele-Patch.” 
To lend a more “profes- 
sional” appearance, the 
unit can be housed as 
illustrated in Figure 5. 
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Complete construction details on a radio-to-phone 


system for use in emergency communications work. 


HE design of a good amateur 
¢ radio-to-telephone patching sys- 
tem for emergency communica- 
tions presents a real challenge to ham 
ingenuity. To be able to transmit voice 
signals from the telephone circuit and, 
in turn, pick up signals from the con- 
tact station and send them out over 
commercial telephone lines is tricky 
but it can be done. 

Most methods of performing this 
operation require direct metallic con- 
nection to the telephone lines or equip- 
ment, through isolating transformers 
or condensers. Telephone companies 
are quite naturally concerned over the 
possible impairment of their services 
when such illeg2i connections are em- 
ployed. 

The “Tele-Patch,” on the other hand, 
is a “wireless” acoustical matching de- 
vice on which the “French” type tele- 
phone handset rests. It is so designed 
that with reasonable care there should 
be no deterioration of the quality of 
the telephone service. Thus, while not 
officially approved by the Bell System 
companies, the “Tele-Patch” appears 
to conform to the safety and operating 
requirements for telephone use and 
civilian defense emergency radio ama- 
teur needs. 


Third Party Contacts Only 


Any ham that fails to observe all of 
the FCC rules and the telephone com- 
pany regulations concerning third 
party contacts is laying himself wide 


open for plenty of trouble. Remember 
that stateside W’s and K’s are ap- 
proved. Contacts with occupational GI 
stations that are approved by the local 


Fig. 2. The receiver output circuit and com- 
plete schematic of the “Tele-Patch” unit. 


RECEIVER 
audio 


T3 SPEECH 


a 


AAAAAAL 


T,—Output trans. (twice plate load of tube 
used to voice coil) 

T.—Output trans. (twice plate load of tube to 
250 or 500 ohm line) 

Ts—Audio trans., 250 ohms to approx. 50,000 
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1—5000 ohm pot 

1—1N 34 crystal diode 

1—0-1 ma. d.c. meter 


PATCH 


By 


~ WALTER 8S. ROGERS, 
WIDFS 
military command are likewise OK. 
However, all other contacts should be 
avoided in order to eliminate any 
chance of running afoul of the law. 
For Civil Defense communications 
such a telephone patch can save time, 
and improve accuracy, besides provid- 
ing other branches of the Civil Defense 
organization with the necessary com- 
munications to enable them to evaluate 
the situation and issue the correcting 
orders. It is for this particular ap- 
plication that the ‘“Tele-Patch” is 
recommended. 


The Inductive System 


Aside from the acoustical “Tele- 
Patch” system, there is another meth- 
od of coupling into the telephone cir- 
cuit—the inductive system. This tech- 
nique is used in transmitting photo- 
graphs and is employed by the wire 
services. Sharply pulsed signals are 
induced into the telephone box trans- 
former at a high enough level to be 
received at a distant telephoto receiv- 
ing point. Attempts to use this same 


system with voice communications 
have not, so far, been successful. Tele- 
phone transformers are too well 


shielded and designed to pick up mini- 
mum magnetic modulation. Thus, with- 
out modification, the inductive method 
appears to be out of the question. 


The “Tele-Patch™ System 


Several years ago, while pursuing 
the problem of finding better telephone 
headsets for radio use, the unusual 
characteristics of the HS 33 (ANB 
units) headsets were noted. See Fig. 4. 
The ANB-H-1 and the ANB-H-1A units 
are similar. The former is easily ob- 
tainable from surplus although not 
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many of the 1A units have been re- 
leased to date. 

These units make excellent micro- 
phones for voice communication. They 
are unusually rugged—one at W1DFS 
has been used repeatedly as a tack 
hammer in order to demonstrate its 
durability. A crystal unit would have 
shattered at the first blow. In addition, 
temperature and humidity have little 
or no effect on its operation. 

The “Tele-Patch” was, therefore, de- 
signed around a pair of these ANB 
units, using the simplest construction 
possible. In addition to the two ANB 
units, the “Tele-Patch” consists of a 
suitable mounting cradle, a volume in- 
dictator, a volume control, and the 
proper matching transformers — all 
wired as shown in Fig. 2. 


Construction 


Since most hams have, of necessity, 
acquired a workable radio building 
technique it is not necessary to go into 
elaborate detail regarding the con- 
struction of the “Tele-Patch.” 

It is suggested, however, that all of 
the material be assembled in one place 
so that the layout and mounting may 
be completed with the components on 
hand since it is possible to substitute 
parts from the junk box for those 
listed. After completing a simple ver- 
sion of the unit, a more elaborate in- 
strument can be built up incorporating 
special features. 

To build the unit described you will 
need: two ANB-H-1 units from the HS- 
33 headset; an antenna meter, a Wes- 
ton Type 507 (20 millivolt, 3 ohm) 
meter from the antenna relay unit of 
the BC442; a relay box from the 
374N or ARC5; a Sylvania 1N34 recti- 
fier or equivalent; a 5000 ohm wire- 
wound linear taper pot; a mike-to-grid 
transformer (250 to 250,000 ohms, Type 
PC77368 surplus or a carbon mike-to- 
grid transformer may be_ used); 
wooden base; aluminum front panel; 
brass gimbals for holding the ANB-H- 
1 units; a mike cord, shielded to speech 


input; a receiver lead consisting of 
two-wire unshielded phone or “zip” 
cord (used to connect “Tele-Patch” 


and receiver); a locating adapter to 
hold the telephone handset correctly 
centered (made of sheet aluminum or 
brass); and finally, an assortment of 
screws, nuts, and other hardware. 

The wood base, measuring 10'5”x 
34%4"x%”, was first cut and finished ac- 
cording to the specifications given in 
Fig. 3. It is strongly urged that this 
base be stained, or at least be given 
a coat of shellac, at this time as it prob- 
ably will never be given one later 
While this is drying, the panel may be 
finished. The aluminum panel shown 
in Fig. 1 was finished with steel wool 
and given a light coat of lacquer to 
keep it clean. The volume indicating 
meter dimension is not shown in the 
diagram as this will vary depending on 
the meter on hand. A 0-1 ma. millam- 
meter may be used here but the com- 
parative volume of the outgoing ANB 
unit will have to .e determined by the 
user. 
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Fig. 3. Details on building the various mechanical parts required in the “Tele-Patch.” 


A star-shaped handset locating piece 
(C in Fig. 4) is cut with tin snips and 
finished with a file. It is used to locate 
the handset directly over the cradled 
ANB units. 

Care is required when using the pin 
holes in the ANB units as a gimbal 
mount. See D and E of Fig. 3. Brass is 
recommended here in order that the 
pins may be soldered permanently in 


place. No. 16 brads, cut to about 4”, 
were used. These cradles must be 


mounted so that they fit the telephone 
headset exactly. There is some varia- 
tion in the older and newer type hand- 
sets, so this will be an individual mat- 
ter. 

The wiring is simple. Wires are laced 
where possible and clamped in place. 
-2art of the transformer case was 
drilled and wood screws are used to 
mount this before the transformer is 
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FREQUENCY IN cps 
Fig. 4. Typical response curve for the ANB- 
H-1A. Solid line represents the microphone 
response while dotted line is for receiver. 


reassembled. This unit must be firmly 
secured. 

Just as a suggestion, W1EAB assem- 
bled the unit with input and output 
plugs and constructed the whole thing 
on a metal chassis (see Fig. 5) to in- 
sure proper shielding and grounding. 

(Continued on page 110) 


Fig. 5. An elaborated version of the “Tele-Patch” housed in a compact metal cabinet. 
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By 
JOHN B. LEDBETTER 
Eng.. WKRC, WKRC-TV 


A down-to-earth discussion of a growing TV problem. While many 


technicians 


have learned to identify this type 


of interference, 


few know how these effects can be attenuated satisfactorily. 


HE phone rings—another case of 

‘ TV interference. This time the 

customer’s complaint goes some- 
thing like “perfect reception on Chan- 
nel 11 until our neighbor tunes in 
Channel 7. Then all we can get are 
black horizontal lines (or bars) which 
completely ruin the picture.” 

Sounds familiar, doesn’t it? If your 
TV servicing activities reach to within 
150 or 200 miles of Atlanta, Cincin- 
nati, Columbus, Los Angeles, New 
York City, Omaha, or Philadelphia, 
this type of interference is probably 
too familiar for comfort. 

Complaints may vary from light, 
wavy lines to wide, black bars, depend- 
ing on the strength of the interfering 
signal. The lines might (1) remain 
stationary, (2) change to diagonal 


Table 1. Channels affected by local 
oscillator interference (based on an 
if. frequency of 25.75 megacycles). 


CHANNEL chiwicr | LOCAL | BEATS 


INUMBER FREO. (mc.) OSC.FREQ. WITH 


2 85.28 | 81.00 | Ch.5 

3 61.25 87.00 Ch. 6 

4 "25 93.00 | FMBand 
5 77.25 103.00 | FM Band 
6 83.25 109.00 | FM Band 
7 178.28 201.00 | Ch. 11 

8 181.25 207.00 | Ch. 12 

9 187.25 213.00 | Ch. 13 

10 193.25 219.00 

il 199.25 r 

12 205.25 231.00 

13 211.25 237.00 


lines or bars, (3) appear as “zig-zag” 
vertical lines, or (4) assume a “chick- 
en-wire” pattern. Nor does the inter- 
ference limit itself to the two channels 
just mentioned. A combination of 
Channels 2 and 5, 3 and 6, or 9 and 13 
will produce the same effect. 

While this type of interference has 
often been analyzed as image inter- 
ference, it is not caused by image re- 
ception; nor is it created by harmon- 
ics. It is caused by direct radiation 
from the local oscillator of a televi- 
sion receiver. When the fundamental 
frequency of the radiating oscillator 
falls within the limits of a video chan- 
nel being received on a nearby set, a 
“beat-frequency” condition is set up 
and the interfering lines or bars are 
the result. The number of lines de- 
pends on the difference in frequencies 
and, of course, varies widely. Adjust- 
ment of the fine tuning control on 
either the offending or affected re- 
ceiver will change the beat frequency, 
in some cases eliminating or reducing 
the interference to a tolerable degree. 

To understand how this condition 
can affect more than one frequency or 
combination of frequencies, consult the 
figures given in Table 1. (This table, 
based on an i.f. frequency of 25.75 mc., 
also holds for receivers in which inter- 
mediate frequencies of 23.0 to 26.6 mc. 
are employed). From the chart, it can 
be seen that the r.f. and converter 
stages of a receiver tuned to Channel 


2 will fall on 55.25 me. The oscillator 
frequency will then be higher by 25.75 
me. (the if. frequency) so that its 
fundamental frequency is 81.0 me. 
Since this is well within the band as- 
signed to Channel 5, direct interfer- 
ence or a beat-frequency condition will 
result when a nearby receiver is tuned 
to Channel 5 if the radiated signal 
from the first receiver is strong 
enough. This is not as rare a condi- 
tion as you might think, since the ef- 
fective strength of the radiated signal 
need be only 0.01 or 1 per-cent of the 
Cesired signal strength in order to 
cause serious interference. By this 
token, local oscillator radiation may be 
limited to 1.0 microvolt/meter or less 
and still cause objectionable interfer- 
ence to a 100 microvolt/meter signal. 
Compare this fact with the relative 
radiated signal strengths shown in 
Table 4 and you will better under- 
stand the possibilities of oscillator ra- 
diation interference in crowded areas. 

Referring again to Table 1, note that 
a receiver tuned to Channel 3 can 
cause interference to neighboring TV 
sets tuned to Channel 6. In the same 
manner, receivers tuned to Channels 
7, 8, and 9 can interfere with those ad- 
justed to, respectively, Channels 11, 12, 
and 13. Note also that the fundamen- 
tal frequency of the oscillator will fall 
within the FM band when the receiver 
is tuned to Channels 4, 5, or 6. This, 
however, will seldom cause trouble, 
since the interfering signal must be at 
least one-half the strength of the de- 
sired FM signal in order to be objec- 
tionable. (From experience in the field, 
and of course with tongue in cheek, we 
could name several receivers which 
could almost fulfill that requirement!). 

There are several factors which make 
oscillator radiation interference espe- 
cially difficult, and in some cases im- 
possible, to eliminate. First, its very 


Table 2. Areas and stations particularly 
affected by local oscillator radiation. 


LOCALITY STATION, CHANNEL 


Atlanta WCON* 


2 
WAGA-TV 5 
7 
1 


WCPO-TV 
WKRC.-TV 1 


WLW.-C 
WTVN 


3 
6 
KTSL 2 
5 
7 
l 


Cincinnati 


Columbus, Ohio 


KTLA 


 KECA-TV 
KTTV 1 


KFI-TV 
KLAC-TV 1 


9 
3 
WCBS-TV 2 
5 
7 
1 


Los Angeles 


WABD 


WJIZ-TV 
WPIX 1 


New York City 


WOR-TV 
WATV** 1 


9 
3 
Omaha KMTV 3 
WOW.-TV 6 
3 
6 


Philadelphia WPTZ 


WFIL-TV 


*Construction permit. 
**Transmitter located Newark, N. J. 
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nature rules out the use of wave traps 
if the interference is sufficiently strong, 
since elimination of the interfering fre- 
quency will also eliminate or degrade 
the desired signal. Special antenna 
installations sometime help but will 
not be of much assistance if the inter- 
fering signal is between the station 
and affected receiver. Here, an anten- 
na having a high front-to-back ratio 
would obviously help if installed at the 
offending receiver. 

Modifications or adjustments at the 
radiating receiver offer the most prac- 
tical solution but the owner’s permis- 
sion must of course be obtained. This 
is not always possible, since many set 
owners quite understandably are re- 
luctant to allow alterations (or even 
an examination) to be made. In such 
cases, the affected televiewer must rely 
on whatever relief can be obtained 
through the use of wave traps, more 
directional antenna systems, by an- 
tenna orientation, and in some cases 
by grounding the receiver chassis. 
These methods will be discussed at 
greater length in the following para- 
graphs. 


Cincinnati Tests 


As you can see from the channel list- 
ings in Table 2, Cincinnati is one of 
those areas particularly affected by 
oscillator radiation interference _in- 
volving Channels 7 and 11. As the num- 
ber of television receivers within this 
area increased, the interference prob- 
lem became more noticeable. In some 
cases interference was negligible and 
could be eliminated by a slight read- 
justment of the offending receiver's 
antenna or by readjusting the fine tun- 
ing on the affected set. In other cases, 
the interference was so strong that it 
completely obliterated the picture, even 
though the affected receiver had a good 
antenna system and the offending set 
had none at all. 

At first, the interference was con- 
fined to Channel 11, since the local 
oscillator in all receivers then in use 
operated on the high side (video cen- 
ter frequency plus i.f.). In some of the 
1950 models, however, this condition is 
reversed. Several receivers operate 
the local oscillator on: the low side 
(video center frequency minus i.f.), on 
the high band only. This created a 
beat-frequency effect on receivers 
tuned to Channel 7 when one of the 
new sets was tuned to Channel 11. In- 
terference in this case usually was 
much worse than with the original 
combination, since oscillator efficiency 
is much greater on the lower channel. 

One of Motorola’s 1950 models, the 
TS-60, was one of the first to employ 
the high-channel, low-side oscillator 
arrangement. This model was quickly 
modified by local Motorola distributors 
so that the oscillator fundamental 
would not fall within any of the local 
video channels. (In the modified cir- 
cuit, the oscillator is on the high side 
from Channels 2 through 6, on the low 
side from Channels 7 through 10, and 
again on the high side from Channels 
11 through 13). 
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| FIELD STRENGTH 


| FRONT / 
ANTENNA (uv /m) ‘ | RELATIVE 
Test (Type and Model) |__ r __| BACK | GAIN*, pB.| NOTES 
FRONT | BACK | 
1 Elincor Folded Dipole 27.5 1:1 | 0 1 
2 Channel Master 313 39.0 5.0 8:1 | 3.0 2 
3 | Channel Master 308 | 34.0 31.0 1:1 1.8 wane 
4 | Yagi Trio 304-11 46.0 12.0 3.9:1 4.4 3 
5 Elincor Yagi 5 element 48.0 24.0 2:1 4.8 4 
6 Workshop Double-V 41.8 14.0 3:1 3.6 5 
7 Workshop Double-V | 48.0 23.5 2:1 | e860. Seaatasukae 
(double-stacked) | 
8 | Telrex Lazy X 39.5 24.0 1.6:1 A 
(solid elements) | 
q Telrex Lazy X 36.5 23.5 1.5:1 2.4 6 
(tubular elements) | 
10 Oak Ridge X-66 Di-Fan 37.0 25.5 15:1 | 2.5 7 
ll Oak Ridge X-66 Di-Fan 37.5 21.5 1.7:1 | 2.6 8 
12 Oak Ridge X-66 Di-Fan 39.0 18.5 2.1:1 3.0 9 
13 Oak Ridge X-66 Di-Fan 40.0 | 18.0 22:1 | 3.2 10 


SET-UP: All antennas mounted successively on 30-foot metal pole and fed with signal from 
Precision Model E-400 Signal Generator. Antenna for RCA Field Strength Meter (Type WX-1A) 
20 feet high and approximately 100 feet from test position. 

ENGINEERS: G. Waslo, W. Stoecker, J. Ledbetter. 


NOTES: 
1. Relative Gain*—Elincor single folded dipole (no reflectors), cut for Channel 11; used as 
reference or unity in making relative voltage gain measurements. 
. Four minor lobes; 2 on each side of broadside. 
. Yagi cut for Channel 11. Gain dropped to 43 uv m at 190 mc., 42 uw /m at 200 me. 
. Yagi cut for Channel 11. Gain dropped to 28.5 uv /m at 190 mc., 29.5 uv /m at 203 me. 
Three minor lobes on each side of figure-eight pattern. 
Null points 15 degrees each side of broadside. 
Long center stubs on driven elements and reflectors (see Fig. 1A). 
. Short center stubs on driven elements, stubs rermoved from reflectors (Fig. 1B). 
. Short center stubs on driven elements and reflectors (Fig. 1C). 
. Short center stubs on driven elements, long center stubs on reflectors (Fig. 1D). 
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Table 3. Relative antenna measurements. All tests were made on Channel 11. 
(A) 
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Fig. 1 


General Electric, starting with the 
10-T1 series, has adoped 45.75 mc. as 
the video if. frequency, and it is un- 
derstood that a number of other manu- 
facturers have followed suit. This 
eliminates the possibility of radiation 
within any of the existing TV channels, 
but of course does not affect the great 
number of sets already in use which 
employ such intermediate frequencies 
as 23.0, 25.75, 26.3, and 26.6 me. The 
irony of this situation is that the new 
45.75 mc. sets or those especially modi- 
fied to prevent interference by oscil- 
lator radiation, can be interfered with 
by a receiver employing the above i.-f. 
frequencies in the same degree as any 
other set. 

In an effort to determine just what 


a 
> 


television receivers and antennas to 


steps would be most effective in com- 
bating local oscillator interference, two 
general tests were recently made in the 


determine the relative merits or radi- 
ating condition of each. 
In the first test, the actual radiated 


Cincinnati area. These tests, carried 
out by WKRC-WKRC-TV engineers in 
cooperation with local distributor tech- 
nicians, were made on a number of 


signal from the local oscillators of six 

different makes of receivers was meas- 

ured (under identical conditions) and 
(Continued on page 146) 


Table 4. Oscillator radiation of several TV sets. Note effect of antenna on radiation, 


F. osc. OSC. RADIATION (uv /m) 
SET SET TYPE FREO. | FREO . = - 
No.1 | No.2 No.3 No.4) No.5 | No.6 | No.7 
A Intercarrier 26.3 201.55 37 100 58 58 72 68 
B Conventional 25.75 201.00 13 30 19 22 | 23 | 
Cc Conv antional 26.6 | 201.5 12 24.5 10 8.5 | 17.7 
D Intercarrier 25.75 201.00 4 1 Tt 23 
E Conventional 26.3 201.9 7* 12* 5 = | 8 tee 
| ee wey | | 
7 10.5 | 
F | Conventional | 25.75 | 201.00 | 3.3 72 | 34 | 38 | 3.4 
Test 1—-Outside two-band folded dipole, with reflectors. 
Test 2--Outside Channel Master Di-Fan with reflector. 
Test 3—-Inside Radion V antenna. 
Test 4—-No antenna; input terminals open. 
Test 5—No antenna; 300-ohm resistive load across antenna terminals. 
Test 6—No antenna; 300-ohm resistive load across tuner input. 
Test 7-Built-in antenna; set (E) only. 
*Lower readings on Tests 1 and 2 (Set E only) made with receiver's 72-ohm input mismatched 
into 300-ohm transmission line. Top readings made with input matched to transmission line 
through Miller No. 6162 72/300 ohm transformer. 
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Gelbualtonal SAORT-WAVE 


Compiled by KENNETH R. BOORD 


cate the ISW DEPARTMENT to 

the Blue Danube Network, an af- 
filiate of the U.S. Armed Forces Radio 
Service (AFRS) in Austria. We are 
indebted to John L. Shaffer, Station 
Manager, KOFA, for this data: 

The Blue Danube Network consists 
of three stations—KZCA, Salzburg, 
key station operating on 881 kc., 1 kw.; 
repeater transmitter at St. Johann, 
1367 ke., 350 watts; repeater transmit- 
ter at Zell am See, 674 kc., 1 kw.; 
WOFA, Vienna, 1034 kce., 1 kw.; KOFA, 
Linz, 890 kce., 1 kw., and the short-wave 
installation at Salzburg, 9.617, with 350 
watts. 

“Reception logs will be readily veri- 
fied by mail,” says Mr. Shaffer. In ad- 
dition to his duties as Station Manager 
of KOFA, Mr. Shaffer directs all pub- 
licity of BDN; any inquiries regarding 
the Blue Danube Network are most 
welcome, he says. QRA is APO 714, 
% Postmaster, New York, New York, 
USA. 

While Mr. Shaffer did not include 
current schedules with his latest com- 
munication, the last schedules from the 
station listed 9.617 on the air 0100-1900 
(Sun. from 0200). 


ik IS a pleasure this month to dedi- 


Our best wishes go to the Blue 
Danube Network! 
* * * 
Stability of BBC Outlets 

Art Russell, California, sends along 
this interesting data from “Wireless 
World,” British radio publication, about 
the “guaranteed accuracy of BBC sta- 
tions” : 

“The BBC radiates four transmis- 
sions that are guaranteed to have a 
frequency stability of 1 part in 10. 

“These standard frequency transmis- 
sions are the Light Program transmis- 
sion from Droitwich on 200 kce., which is 
broadcast daily from 0300-1800 (EST); 
GRO on 6.180 in the 49 meter band; 
GSB on 9.510 in the 31 meter band, 
and GSY on 17.810 in the 16 meter 
band. .. . The frequencies of the stand- 
ard transmission on short-wave (GRO, 
GSB, GSV) are maintained well within 


(Note: Unless otherwise indicated, all time is 
expressed in American EST idd 5 hours for 
GCT. “News” refers to newscasts in the English 
lansuage In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts The hours from midnight until 
noen are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol “V" following a listed frequency 
indicates varying The station may operate 
either above or below the frequency given. A” 
means frequency is approximate 


John W. Elwood, director, Radio Free Asia, and George H. Greene, Jr., president of 
the Committee for a Free Asia, attach the “RFA” radio microphone shield signifying 
the start of RFA broadcasts beamed toward those areas of China now behind the Iron 
Curtain. The first program, news and news commentary. was timed coincident to 
opening at San Francisco of the Japanese Peace Treaty Conference. Daily programs are 
short-waved from San Francisco to Manila where they are relayed 0830-0952 to the 


mainland of China from DZ14, 6.110. English is from 0920 to closedown each day. 


1 part in 10 of their nominal values. 
In view, however, of the Doppler effect, 
interference, and the vagaries of the 
propagation path, it is not expected 
that these transmissions will be suit- 
able for measurements requiring an 
accuracy better than 1 part in 10 
These transmissions . . . vary season- 
ally according to the requirements of 
the Overseas Service. 7 
* a . 
Tests from Geneva 

This interesting item comes 
Short Wave News, London: 

It is now possible to give full details 
of ‘Radio Inter Red Cross’ at Geneva, 
7.210, and for which thanks are due to 
M. Georges Kuhne, Head of the Broad- 
casting Service, International Commit- 
tee of Red Cross. Test transmissions 
were made on June 7, 9, and 11, and 
another series will take place during 
the autumn; following decisions made 
at the International Telecommunica- 
tions Conference held in Mexico City, 
the Swiss Broadcasting Corporation 
placed a transmitter (probably HEI3) 
at their disposal, and the tests were 
very successful. More than 500 recep- 
tion reports were received, from some 
30 countries, mostly in Europe, but 
also including Tangiers, Saudi-Arabia, 
and Australia. M. Kuhne goes on to 
say: ‘Radio fans have been most help- 
ful. A good third of the communica- 
tions received came from them, and 
their reports were most valuable. This 
was less often the case of casual listen- 
ers, who have not the same technical 
knowledge and experience. Certain 
zones seemed completely “dead’’—Italy 
(south of Rome), Sicily, Tunisia, 
Greece, and the Southern Adriatic re- 
gion. We may have been heard there, 
but no reports have been received. It 
would be helpful if your readers in 
those areas would undertake to listen 
to the next tests and we would be very 
glad if you would kindly make the sug- 
gestion to them.’” 

. * + 
Club Notes 

Sweden—Temporarily, the Scandi- 
navian DX-Club has had to change the 
format of its monthly publication from 
the attractive magazine Nattugglan 
(Night Owl) to a mimeographed bul- 
letin, due to rising costs of publication. 
However, the club hopes to return to 
the magazine format early in 1952. 

USA—The United 49ers Radio So- 
ciety has announced that its newly- 

(Continued on page 118) 
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WORK 7 BANDS 
With The “LB-VEE, 


Over-all view of the home-built 
antenna tuning system which will 
handle operation on seven bands. 


Multi-band antenna system featuring “switchable” 


directivity and operating from 2 through 160 m. 


HIS article is dedicated to that 

i luckless ham who would like to 

own an “antenna farm’’—filled 
with antennas for every band from 2 
meters to 160 meters—but who is stuck 
with a city lot. The article describes a 
backyard antenna system which per- 
forms on all of the bands mentioned 
and does it surprisingly well. 

This antenna, which the writer has 
immodestly dubbed the “LB-Vee"’, has 
a lot to recommend it to supplement 
the single-band beams of the ham 
fortunate enough to have space for 
a number of antennas. For the ham 
who has space for only one antenna, 
it is just about what the doctor or- 
dered. For example: 

On 10 meters, the antenna is an 
honest-to-goodness “Vee” beam, with 
a gain of 6-8 db in two directions over 
a fairly wide azimuth in each of the 
directions. To allow covering just 
about any additional direction, either 
leg of the “Vee” can be fed as a 
long wire, giving a theoretical gain 
of 2 db—and a practical DX gain of 
a lot more. 

The antenna can be used on 15 
meters, with a 5 db plus gain, when 
and if we ever get the band. 

On 20 meters the “Vee’’ beam hook- 
up gives a 4 db plus gain (because 
of increased low angle radiation, this 
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is a lot more than equivalent to 
doubling the power) in the two fa- 
vored directions. Most of the rest of 
the compass can be covered by the 
switching technique employed. 

On 40 meters, the antenna will out- 
perform a doublet (at the same 
height) especially in low-angle DX 
communication. 

On 80 meters, the antenna is at 
least the equivalent of a good doublet. 
And on 160 meters, the antenna be- 
comes a Marconi or an antenna- 
counterpoise. 

In addition to these bands, the an- 
tenna can be used on both 6 meters 
and 2 meters, with a gain of as much 
as 10 db from the “Vee” beam. 

Among its other advantages, the 
antenna makes use of a characteristic 
of all long wires in that it works well 
at a fairly low height. The writer's 
antenna is only 25 feet high at the 
vertex and about 15 feet high at the 
far ends. Any doublet to be effective 
for low angle radiation on 10 or 20 
meters needs to be a lot higher. Fur- 
ther, since the antenna is made en- 
tirely of wire, plus a few plastic 
feeders, it is much neater than any 
ordinary beam made of tubing, an im- 
portant advantage in many neighbor- 
hoods. 

The versatility of the antenna is 
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accounted for by two features. First 
the feeder length, plus the antenna 
itself, is such that the system is read- 
ily resonated with the simplest of 
antenna tuners. Second, the antenna 
is fed with a three-wire feeder system, 
which makes it practical to feed both 
legs of the antenna, or either leg 
alone. 

The legs of the antenna are 103 feet 
long. Ideally, they should be put up 
in the form of a “Vee”, with an angle 
of 70 degrees. However, the antenna 
will work, and wili show noticeable 
gain even on 20 meters, with an in- 
cluded angle as small as 45 degrees. 
Likewise, if most of the operation is 
going to be on 14 megacycles and low- 
er in frequency, the included angle 
can be made as great as 100 degrees. 
An angle of 90 degrees is ideal for 
20 meters, if this is the “most used” 
band. 

The direction-shifting “brain” of the 
antenna is a special, but simple, tun- 
ing unit which is coupled through a 
length of coax to the transmitter. The 
three-wire feeder connects to this 
tuner. 

The tuner itself consists of two 
separate tuning circuits. One, built 
around a 150 ss#fd. (approximately) 
transmitting type tuning condenser, 
provides a series tuned circuit on 160 
meters and a parallel tuned circuit on 
80 meters, both using the same coil, 
which is fixed in the unit. The sec- 
ond tuning circuit (the tuning con- 
denser is approximately 40 szsfd.) uses 
plug-in coils which allow tuning up 
for 40, 20, and 10 meters. Two meters 
and 6 meters are handled differently, 
as discussed later in the article. 

The three-wire feeder goes to three 
jacks on a polystyrene strip. A pair 
of flexible leads, fitted with plugs 
(mounted on a length of polystyrene 
equipped with a small wooden handle) 
can be plugged into any two of three 
jacks, thus providing a simple switch- 
ing system for feeding both feeders 
(and thus forming a “Vee” beam) or 
the “dead” feeder and one of the legs 
of the “Vee”. 

The other ends of the pair of flex- 
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Close-up view of the feedline. Spacers are 6” apart and conductors are spaced 7”. 
ible leads go to another pair of plugs properly connected for tune-up on 
mounted on a polystyrene strip. These each band. The diagrams show how 
plugs go into a pair of jacks arranged _ this is done. 


along in a row and wired up in such The variable condensers used in the 
a way that simply selecting the original tuner came from one of the 
proper pair of jacks automatically in- “TU” tuning units of a BC-375, a 


sures that the antenna and tuner are’ piece of surplus gear which almost 


Connections for (A) feeding the 80 meter “center fed” antenna; (B) the “Vee” beam for 
40, 20, and 10 meters; (C) the 160 meter Marconi or antenna counterpoise; (D) feeding 
single leg as long wire on 20 and 10 meters. Note that coils L. and L, are used to 
cover 40, 20, and 10 meter bands while coils L; and L; are used to cover 80 and 160 
meter bands. Coils L, and L, are the same irrespective of band covered, however, for 
80 meters all of L,; is used while for 160 meters only half of the coil is connected 
in circuit. L. and L, are plug-in units and differ for 40, 20, and 10 meter operation. 
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(D) 
C,—150 uufd. var. trans.-type cond. m.-8 t. #14, spaced to 7%/"; 40 m.-16 t. 
C-—50 uufd. var. trans.-type cond. #14, spaced to 144". 20 and 40 m. coils 
Ly, Ie—See text. 2” i.d. 
L.—Center-link plug-in coil. If handwound: 10 L,—10 m.-3 t.; 20 m.-3 t.; 40 m.-4 t. All coils 
m-8 t. #14, 154" i.d., spaced to 2”; 20 to be of ignition wire wound directly on L. 
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every ham has. If you are an excep- 
tion, probably one of your ham friends 
has half a dozen which he bought as 
irresistible bargains and has never 
used and from which he can be parted 
at very reasonable cost, particularly 
if the XYL has noticed them kicking 
around the house! 

The tuning condensers are mounted 
on a piece of Presdwood for easy con- 
struction, although metal can be used 
instead. The coils for the set are all 
homemade in order to keep the cost 
low. 

The 160 meter and 80 meter coil 
(L,) is self-supporting—being wound 
of 65 turns of number 18 wire (enam- 
eled)—sufficient for powers up to 150 
watts or so—which is wound on a 2 
inch mailing tube over a couple of 
layers of wax paper. The turns of 
wire were separated by “interwind- 
ing’”’ with number 20 d.c.c. wire—then 
the d.c.c. wire was removed, and the 
coil doped with china cement, applied 
liberally in strips, and allowed to dry 
for several days before the second coat 
was applied. Then, after more drying, 
the mailing tube was removed by de- 
stroying it with a pair of long nose 
pliers and the coil was ready to mount 
on the standoff insulators. 

Thin polystyrene strips, cemented to 
the outside of the coil, form a winding 
surface for the pick-up coil (L,) which 
consists of 18 turns of number 20 d.c.c. 
wire. 

The plug-in coils can be standard 
transmitting coils with a fixed cente) 
link or they can be home-made, as 
previously described. The 10 meter 
coil can be spaced out by hand and 
the 20 meter and 40 meter coils spaced 
by interwinding wire, as described 
before. If the coils are homemade, 
the pick-up coils can be wound direct- 
ly over the coil winding, using a wire 
with very good insulation, such as auto 
ignition wire. 

The coax which connects the tuner 
to the transmitter feeds to a common 
connection for the braid. The center 
conductor of the coax goes to a plug, 
which is inserted into one or the other 
of two jacks. One jack is connected 
to the pick-up coil on the 160-80 meter 
tuner, the other to the jack feeding 
the pick-up coil on the plug-in coils. 

The 33 foot feeder for the antenna 
is a bit unusual in that it uses 3 wires, 
and is very closely spaced. Close 
spacing was adopted so that the an- 
tenna can be used on high frequencies 
without excessive line radiation. It 
works out very well on low frequen- 
cies, of course, but does make feeder 
construction more difficult in that a 
lot of spreaders are required. In the 
original antenna, in which the wires 
are spaced %” apart, a spreader was 
used every 6 inches. 

Because a lot of spreaders are used, 
it is important to keep them light in 
weight. Fairly thin polystyrene (clear 
plastic) is ideal. The material is easy 
to work. The feeders for the antenna 
illustrated were prepared with no 
other tools than a hack saw, a file, 
hand drill, and a lot of elbow grease. 
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The writer’s antenna uses number 
18 enameled wire for the feeders, 
which was deemed more than ample 
for the 120 watt rig in use. Magnet 
wire should be used for the feeders 
(not hard drawn wire) and _ the 
spreaders can be attached by simply 
wiring the spreader to the center feed- 
er by means of number 22 enameled 
wire. The feeder can be further 
strengthened by daubing the end of 
the spreader, at the point where the 
twe wires go through, with china ce- 
ment or coil dope. 

Number 18 copperclad steel wire is 
ideal for the antenna itself, being easy 
to keep taut and very inconspicuous. 
However, it snarls easily—-so handle 
it with care or you will have a two- 
hour job unscrambling the mess. The 
steel core gives the wire all of the 
nasty qualities of a steel spring! 

Standard antenna insulators can be 
used, of course, but the writer used 


short lengths of % inch polystyrene 
rod—again in the interest of being 
inconspicuous. 

The feeders run to a _ triangular- 


shaped piece of polystyrene which is 
attached to the pole at the vertex of 
the “Vee.” This serves as a kind of 
universal joint which makes stringing 
the feeders a lot easier. 

Finding space for the antenna is 
something of a trick, particularly in 
a city in which building sites are 
small. Of course, if you have a good, 
big tree in the front yard, and your 
yard is wide enough in the rear for 
the antenna, you are “in like Flynn.” 
In most cities with which the writer 
is familiar there is just about space 
enough between the house and the far 
side of the alley for the necessary 
length--which means that one prac- 
tical way out is to tie the antenna 
to power line poles across the alley 
(perhaps cutting across one corner of 
the rear of the neighbor's lot)—a tech- 
nique which can be worked, of course, 
only if the power company is reason- 
ably broad-minded about such things. 
The high end of the antenna can be 
at the house end so that the antenna 
can be well down the pole below the 
power lines, and hence safe enough. 

If you can’t work this out, another 
practical dodge is to do a selling job 
on your neighbors across the alley, 
and tie your “they're practically in- 
visible” wires onto the neighbors’ 
houses. How practical this idea is will 
depend upon such variables as TVI 
relations and your selling ability! 

Failing in all other efforts, and only 
then, the antenna legs can be reduced 
to 67 feet, and used without change in 
the tuning system on 10 meters and 
20 meters. For 40 meters you will 
have to shift to series tuning and do 
some experimenting to see whether 
series or parallel tuning works the 
best on 80 meters. The 160 meter 
performance is bound to be poor, al- 
though with a loading coil connected 
in series with the ground lead the an- 
tenna can be made to tune up. Gain 
will suffer seriously on all of the other 

(Continued on page 148) 
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UTSIDE the service shop a 
a snowy, blustery, first December 

storm had all the signs on Main 
Street swaying and squeaking under 
its impact. Inside, the mood of Bar- 
ney, the apprentice technician, matched 
the foul weather perfectly. 

“What you got your face all screwed 
up about?” Mac, his boss, asked him. 
“Your nose is out of joint like the pres- 
ident of the WCTU catching a whiff of 
the town drunkard’s breath.” 

“Aw, it’s this stinking selenium 
rectifier,” Barney replied. “I used to 
think a burned-out pewer transformer 
smelled bad, but that’s like attar-of- 
roses compared to the rotten-egg smell 
of one of these rectifiers that has been 
too hot. These darned selenium jobs 
should never have been used in radio 
and TV sets anyway.” 

“And why not?” Mac asked with a 
quick show of interest. 

“Because they're simply no good,” 
Barney said with the positive assur- 
ance of youth. “They do not last any 
length of time; they are hard to check 
and hard to replace; they release heat 
underneath the chassis where you don’t 
want it; they go to the bad just sitting 
on the shelf; they 

“Whoa! Hold up!” Mac interrupted. 
“Them’s mighty sweeping charges 
you're making, pardner, and you're 
making them to a man who is just 
oozing with information on these se- 
lenium jobs.” 

“Since when did you become an au- 
thority on selenium rectifiers?” Bar- 
ney asked suspiciously. 

“Since, after noticing a few months 
ago that we were replacing an increas- 
ing number of these units, I sat me 
down and wrote to several of the com- 
panies who make them and asked for 
information about what could cause 
these failures. Most of them snapped 
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right back with answers to my ques- 
tions—and to my charges—for I listed 
about the same bunch of gripes that 
you came up with. One of them even 
called me on the telephone and gave 
me about a fifteen-minute discourse on 
the care and feeding of selenium recti- 
fiers. After listening to this and after 
reading and digesting all of the dope 
sent me, I have an altogether different 
slant on these units than I had before.” 
“Such as—” Barney prompted. 
“Well, first let’s take up that busi- 
ness about their not lasting very long. 
These rectifiers were introduced in 
1946; and now, five years later, they 
are just beginning to go bad. Five years 
is pretty good for a unit that sees the 
heavy-duty service that a rectifier does. 
Of course, that still falls short of the 
put-them-in-and-forget-them and the 
built-to-last-the-life-of-the-set claims 
with which some manufacturers 
launched their own particular brand 
of rectifiers; and personally, I hold 
these same manufacturers responsible 
for much of the dissatisfaction with 
metallic rectifiers today. Deliberately, 
or through mistaken enthusiasm cou- 
pled with insufficient testing in the 
laboratory, they gave the impression 
that selenium rectifiers would last for- 
ever. Unfortunately, this just isn’t so. 
“Possibly the copywriters fell into 
this error because they knew that me- 
tallic rectifiers can be built to last an 
almost indefinite period of time under 
very adverse conditions if such matters 
as weight, bulk, and cost can be disre- 
garded. Rectifiers designed for spe- 
cific applications in industry are often 
of this nature and are highly regarded 
for their dependable long life. Those 
made for radio and television sets, 
however, must be as light as possible, 
occupy as little space as possible, and 
(Continued on page 149) 
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By 
H. M. TREMAINE, D.Se. 


Audio Consultant 


HE name “circuit laboratory” 

a (sometimes called a “transmis- 

sion laboratory”) is the one most 
commonly applied to the audio-fre- 
quency laboratories of motion pic- 
ture, radio broadcasting, or recording 
studios where experimental and main- 
tenance work pertaining to audio-fre- 
quency equipment and systems is per- 
formed. 

The laboratory uses many pieces of 
equipment, including distortion and 
gain/frequency measuring equipment, 
amplifiers, oscillators, oscilloscopes, 
squarewave generators, intermodula- 
tion analyzer, repeat coils, pads, and 
terminations, to name but a few. 
Most of this equipment is mounted in 
standard relay racks. 

The rack method of mounting elec- 
tronic equipment originated with the 
telephone industry, where it is the 
practice to mount amplifiers, relays, 
and switching gear in steel racks. This 
type construction provides ease of op- 
eration and accessibility, easy inter- 
connection of units, and facilitates 
maintenance. 

The racks are constructed of two 
channel-iron side pieces, held together 
by strap iron at the top, and at the bot- 
tom by two pieces of 4 by 6 inch angle 
iron. Starting at the top of the rack 
and continuing downward, holes are 
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Fig. 1. Typical “circuit laboratory” instal- 
lation showing equipment mounted in racks. 


A discussion of the various pieces of 


equipment used in audio frequency laboratories. 


drilled and tapped in the front surfaces 
of the rack side pieces in multiples of 
1% inches for mounting equipment. 
The height of these racks varies from 
4 to 7 feet depending on the type and 
amount of equipment to be carried. 
When installed, these racks are set on 
wooden pieces 4 by 4 inches square, to 
allow audio lines and power connec- 
tions to be brought under the racks to 
terminal blocks at the bottom. Fig. 1 
shows a group of racks in the process 
of installation. 

Rack-mounted equipment is gener- 
ally interconnected by a series of jacks, 
mounted in “jack strips,” Fig. 2, that 
provide access to the equipment input 
and output circuits. Connection to the 
jacks is accomplished by the use of 
patch cords similar to the one shown 
in Fig. 3. 

The jack strips are mounted at a 
convenient operating height in the 
racks, and contain both “normal” and 
“open circuit” types. Running from 
these jacks are shielded audio lines to 
other parts of the laboratory and build- 
ing. The lines are divided into two 
classifications, “low” and “high” level. 
Low-level lines are used for input cir- 


cuits and high level for output circuits. 
Lines which are confined to the racks 
or equipment within the laboratory are 
often designated “tie lines,”’ while those 
running out of the laboratory are 
termed “trunk lines.” As a rule, high- 
level lines carry signal levels above 
“zero level” and the low-level lines 
carry those below zero level, zero level 
being the reference level in use for the 
particular laboratory, which is gener- 
ally 1 milliwatt. However, some in- 
stallations still use the 6 milliwatt ref- 
erence level. This is particularly true 
of the motion picture industry. 

For simplicity of operation, trans- 
mission lines are numbered as “LL-1,” 
“LL-2, “HL-10,” “HL-20,” etc., and are 
referred to as “originating” and “ter- 
minating” at certain points in the 
plant. When several low- and high- 
level lines run to a certain section of 
the building or laboratory, they bear 
similar numbers. An example would 
be, “LL-2” and “HL-2.” These num- 
bers are never duplicated regardless of 
location or number of lines required. 

Equipment designed for rack mount- 
ing is constructed in such a manner 
that it may be mounted in any position 
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in the rack, along with jack strips and 
other equipment, using standard pre- 
cut panels. 

Panels intended for rack mounting 
are 19 inches in width, the height vary- 
ing in multiples of 1% inches. Panel 
sizes start at one multiple high (1% 
inches) and continue to 7 multiples 
which corresponds to 12% inches. The 
material may be either steel or alumi- 
num approximately *i, inches in thick- 
ness. Each panel is notched at the 
ends in such a manner that it may be 
mounted any place in the rack frame. 
Although the dimension for a three 
multiple panel is 5% inches, actually 
all panels are cut 12 inches under size. 
This is to allow for variations in the 
rack mounting holes and the equip- 
ment panels to be mounted. 

Standard dimensions have also been 
agreed upon for the mounting of ter- 
minal blocks at the bottom of the rack, 
to allow the connection to internal and 
external equipment. These terminal 
blocks may be seen in Fig. 1. 

Fig. 4 shows a typical audio fre- 
quency development laboratory. In the 
first rack at the left is mounted an os- 
cilloscope, voltage and power ampli- 
fiers. Rack two contains an intermod- 
ulation analyzer, while rack three car- 
ries a volume indicator, gain set, audio 
oscillators, and jack strips. In rack 
four are two special low noise ampli- 
fiers and two distortion measuring sets. 
The balance of the racks contain a 
high quality radio set, fixed and vari- 
able attenuators, patch bay, repeat 
coils, filters, equalizers, terminations, 
regulated power supplies, and meters. 
At the rear of the racks are power sup- 
plies for operation of the various de- 
vices. This equipment is mounted in 
standard relay racks, similar to those 
illustrated in Fig. 1. 

Referring again to Fig. 1, it will be 
noted that external shielded lines have 
been run to the bottom of the racks 
and tagged ready for connection to the 
terminal blocks at the bottom. Cable 
forms will then be run from these ter- 
minal blocks to the varios pieces of 
equipment in the upper portions of the 
racks. 

A frequent practice, particularly in 
installations where the equipment is 
mounted in floor racks, is to run 4” by 
4” metal “gutter” under the entire 
length of the racks. This gutter con- 
tains a metal separator which divides 
it into two parts for separating the 
high- and low-level lines that inter- 
connect the racks or run to other parts 
of the laboratory. However, if this 
method of construction is impractical, 
cable forms may be run along the wall 
on supporting hooks. In either type of 
installation, the lines are always run 
to terminal blocks at the bottom of the 
racks, then to the equipment above. 
Separate blocks are provided for a.c. 
power connections. 

Transmission lines generally consist 
of a pair of #19 “tinned copper, enam- 
eled” wires which are cotton covered, 
twisted, and encased in a “tinned cop- 
per” shield. Over this shield is placed 
a “cloth braid” or “lead sheath.” For 
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Fig. 2. A “jack strip” of the type used to interconnect rack-mounted equipment. 


circuit laboratory work and sound in- 
stallations, the braided cloth type wire 
has been found more practical since 
changes which may be necessary in the 
cable structure can be made more eas- 
ily. This particular wire is shown in 
Fig. 6, Part 8 of this series. 

Normally, equipment requiring a.c. 
power for its operation is placed in a 
section of the rack or racks where the 
a.c. fields will not intercouple with 
other equipment operating at a low 
level, or would otherwise be affected 
by the close proximity of an alternat- 
ing current device. 

One of the most important details of 
any large sound installation is the 
“grounding system.” A good ground 
system contributes tremendously to the 
stability and operation of equipment. 
This is particularly true where elec- 
tronic devices are used for the setting 
of standards, and are required to re- 
produce precise measurements over a 
long period of time. Stability, relia- 
bility, flexibility, and ease of operation 
are all dependent upon construction 
and proper installation of the ground 
system. 

One of two methods of grounding may 
be employed, the “common ground” or 
the “transmission” or “system ground.” 
In the common ground method, a single 
“ground wire” is used to connect the 
various pieces of equipment to the 
main ground connection. This is illus- 
trated in Fig. 5. 

In this illustration is shown a rack 
containing four units of which two are 
“low level” voltage amplifiers, and two 
are “power amplifiers.” Amplifiers de- 
signed to operate at low levels, such as 
microphone or photocell preamplifiers, 


Fig. 3. 
241A type plug on each end of the cord. 


Typical patch cord which uses a 


have very low internal noise and re- 
quire a good ground connection to 
maintain the low noise level. Power 
amplifiers as a rule are operated at a 
fairly high output level and generally 
have a higher internal noise level, but 
they also require a good ground con- 
nection to reduce noise and hum com- 
ponents to a minimum. If all the units 
in the system are grounded by a com- 
mon wire as shown, the noise of units 
3 and 4 would be induced in series with 
the ground return of the voltage am- 
plifiers 1 and 2. Also, it will be noted 
that any noise in the ground circuit of 
unit 1 is added to the ground noise of 
unit 2, and the combined ground noises 
of units 1 and 2 are added to that of 
unit 3. Likewise, the upper units add 
their noise to that of unit 4, therefore 
the ground bus carries noise currents 
which are the total of the combined 
noises generated by the four units. 
Although the actual resistance of the 
ground wire might be only a few hun- 
dredths of an ohm, nevertheless, a 


Fig. 4. An audio frequency development laboratory showing diversity of equipment. 
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Fig. 5. “Common ground” method of grounding 
various pieces of the recording equipment. 


FRONT OF RACK 


Se 
miGH LEVEL 
OuTPUT Pam 
CLOTH BRAID} 
OVER SHiELO 
CLOTH BRAID 
OVER SHIELD 
Low u OUTPUT PAIRS 
INPUT PAIRS) WL BLOCK 
SHIELD 1 
CONNECTIONS ! ee) 
I] = 
tt BLOCK 
GROUND 


Fig. 6. Alternate grounding method known as 
the “transmission” or the “system ground.” 


small “voltage drop” (due to the noise 
currents) will exist along the ground 
wire, and high-gain, low-level ampli- 
fiers will be affected by the amount of 
noise currents traveling down the 
ground wire. Thus, the noise level of 
all the units would be increased. 

The common ground is not recom- 
mended for large installations, because 
of the great amount of flexibility re- 
quired. Also, the patching of various 
units creates “ground loops” which 
cause “crosstalk,” noise, or “oscilla- 
tion” in the system. However, small 
systems which are fixed in operation 


Fig. 7. Details of the “system ground” 


may be grounded using the common 
ground system. 

The actual ground connection, in a 
large installation, is composed of many 
square feet of copper plate buried in 
moist ground from which a heavy cop- 
per “ground bus” is run to the central 
part of the installation. If this is not 
practical, the ground connection may 
be attached to a water main, but never 
to a gas pipe, as the threaded portions 
are generally filled with compound to 
seal the threads which acts as an in- 
sulator, resulting in a very high re- 
sistance connection to the earth. It is 
also the practice, in many localities, to 
use insulated connections between the 
gas meter and the street gas main to 
reduce the effect of electrolysis be- 
tween electrical conduit and the gas 
pipes. 

The whole purpose of a ground is to 
supply a very low resistance connec- 
tion to the earth which stabilizes the 
installation, preventing oscillations and 
“drains off’? extraneous noises that 
might be induced from power lines and 
other sources. The ground wire must 
always be insulated in order to keep it 
from coming in contact with other 
grounds and thus defeating its purpose. 

The second method of grounding is 
the “transmission” or “system ground,” 
which is used in large installations to 
facilitate the location of noise in equip- 
ment, to prevent crosstalk between 
units, and to generally stabilize the 
system as a whole. This method of 
grounding is widely used in the audio 
industry and is to be preferred over 
other methods. 

How the “transmission” or “system 
ground” method functions is shown in 
Fig. 6. Several pieces of rack-mounted 
equipment are shown along with the 
external power supplies. Each piece of 
equipment has its own input and out- 
put pair, and connections to an exter- 
nal power supply, in addition to a ter- 
minal marked “CG” or chassis ground. 
This latter terminal post is tied di- 
rectly to the metal chassis of each 
piece of equipment. 

In this type of ground system, the 
“B minus” terminal is not connected to 
the chassis, as would be the case where 
the common ground system is em- 
ployed, but rather is left “floating.” 
Fig. 7 illustrates how this is accom- 
plished. 

This latter diagram shows a two- 


showing how "B minus” is left floating. 
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stage amplifier which is transformer- 
coupled at both its input and output, 
as well as interstage. It will be ob- 
served that the transformer cases are 
grounded to the chassis, while the 
transformer cores and the envelopes of 
the tubes are tied to the “B—” terminal. 
The terminal marked “CG” (chassis 
ground) connects only to the metal 
chassis and the shields of any inter- 
connecting wires. This type construc- 
tion reduces the possibility of inducing 
ground noises inte the tube circuits, 
transformer cores, and power supply. 
Referring again to Fig. 6, it will be 
noted that each unit in the rack that 
requires a source of power has sepa- 
rate shielded pairs run between the 
power supply and the amplifier unit. 
Also, a separate ground wire is run 
from the minus terminal of each power 
supply directly to the ground bus to 
provide the “B minus” with a ground. 
The chassis ground wire (CG) may be 
dispensed with, if a good ground is ob- 
tained through the frame of the rack 
to the chassis. Sometimes this is rather 
difficult to obtain because of paint and 
rust on the rack side pieces. The shields 
for each input and output pair are 
grounded by running a separate wire 


for a group or “form” to the main 
ground bus. Although the lines com- 
prising the input and output cables 


are shown separately, they are actually 
laced together into a “bundle” or 
“form.” These wires are shielded pairs 
with a cloth braid over the outside to 
prevent the shieid of one pair contact- 
ing that of another. The shields are 
then connected together at the lower 
end of the form and a single ground 
wire run to the “rack ground.” 

In this system all ground wires must 
be insulated to keep them from touch- 
ing any other grounds and causing 
ground loops between the wiring. Also, 
under no circumstances should the 
shields be grounded at more than one 
point, as this, too, would cause a 
ground loop and might induce noise or 
hum into the system. Ground wires 
running from the cable forms are gen- 
erally #18 stranded wire, while those 
running from the rack to the main 
ground are #4 or #6 gauge wire. 

At the bottom of each rack is a 
ground bus of heavy copper about 1%” 
by 4” mounted just above the base of 
the rack. If several racks are placed 
alongside each other, the copper bus is 
continued in one piece across all the 
racks and the main ground connection 
brought to its center. On the other 
hand, should several racks and other 
pieces of equipment be involved, but 
separated by several feet, the ground 
is run to each rack separately. 

Fig. 8 shows how ground loops are 
created. Assume that two pieces of 
equipment, A and B, are connected by 
means of a shielded cable pair and that 
the shield on this wire is bare and 
grounded at each end. It is a well- 
known fact that there are many elec- 
trical currents flowing in the ground 
as a result of the grounding of various 
pieces of electrical apparatus, such as 

(Continued on page 127) 
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German crowd, part of the 1,250,000 from East and West Berlin, sees a typical RCA television program, 


Freedom’ window in the Iron Curtain” 


You've read the story of last summer's 
TV demonstrations in Berlin. It at- 
tracted a million and a quarter Germans 
—including thousands who slipped 
through the Iron Curtain to see West- 
ern progress at work. 

Behind this is another story: How RCA 
engineers and technicians broke all records 
in setting up these Berlin facilities. The 
project called for a TV station and studio, 
a lofty batwing antenna, and the installa- 
tion of 110 television receivers at strategic 
points. Such a program would normally 
take several months to complete. It was 
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installed and put to work by RCA in a 


record-breaking 85 hours! 


Programs witnessed by Berliners included 
live talent shows, sports events, news com- 
mentaries, and dramatizations of the Marshall 
Plan. Observers pronounced reception fully 
up to American standards—another impressive 
demonstration of democracy’s technical in- 
genuity and leadership. 


* o 


See the latest wonders of radio, television, and 
electronics at RCA Exhibition Hall, 36 West 
49th St., New York. Admission is free. Radio 
Corporation of America, RCA Building, Radio 
City, N. Y. 20, N. Y. 


Part of the 401 cases of RCA equip- 
ment shipped to Berlin for tele- 
vision demonstrations. 


RADIO CORPORATION of AMERICA 
Wotld Leader in Radio — First in Television 
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PROOF OF THE NEW 0-7 OSCILLOSCOPE’S 
OUTSTANDING PERFORMANCE 


Below are actual, unretouched photographs showing the outstand 
esponse characteristics ‘of the NEW 1952 HE ATH- 
SCOPE MODEL O-7. To the left is 4 10 KC 
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oo recessed Boaecage slide right } 
pointed cuminating — the case 
aren't helt The arp, cdges and 
ments ae or mounted” i kits 
bench a fer nh eee ea eae ae 
alee bs a” and thus the ala on the 
prego specially desigr f compact 
other 1952 He oe cadinets 
athkit feature 
SIMPSON ELECTRIC co It is indeed gratifying to note the outstand 
° ing sales records you are building with you 
Heathkits. 
This sales success 1S readily understand 
qualit able, since we are cognizant of the high 
sign A of material, work me h quality standards you have established for 
for bu ae hes given P een manship and y your component suppliers. 
rate” ulding ‘’Instrume pson the reputat e- We at Chicago Transformer are proud that 
ane is found in the Hen That Stay FF our product has contributed to the recog 
. eathkit Meter ee nized quality and increasing popularity of 
SIGNED bie Heathkits 
SIMPS CHICAGO TRANSFORMER DIVISION 
ON ELECTRIC Co Essex Wire Corporation cr 
J alt 
(7% ¢ , < 
x \ el ene ' 
a 
L. S. RACINE a.— Z 
Vice-Presideni and Sales Manager 
Where exact resistance values are requirec E HE 
instrument accuracy, the Heath Co. has spare’ Colleges and U ATHKITS 
. H » h\ne >S1S od u m c >, 
no effort in supplying the finest mes eee AT by hig ~ counery wirtities through 
able. Precision resistors aS manyilcor COtP radio, See electrical ent Heath- 
Continental, Carbon Inc., ane ene bere) Heathkies bts! labor eine 
meet the rigorous N (joint. rmy-N@ Aa test pov the enone tories Rat 
specifications and are small in size, extremely being rupeeg 32°, !0* to good 
es ; | ate cable, have a low tem- cur geed, depe Cost, ple 
non-induct highls an be held to great their Trade sc ponsable, and ac. | 
ew coe Gi ee - bet in obtain st build Hee having 
accuracy. You'll find quality comPo nowledne ti hand nkits to 
Heathkits. to ae of test equi working 
Rained re Practica pment and 
kits Aue construct experience 
school —_ Heath. 


MS rere pow 


Y 
ou SAVE BY ORDERING DIRECT FROM 
ROCKE NTERNATIONAL CORP , - , , , 


£ 40% 
NEW YORK CITY (16 


... BENTON HARBOR 15, MICHIGAN 


RADIO & TELEVISION NEWS 


LABORATORY LINE HEATHKITS 
new MWeathher 


A.C. VACUUM TUBE 


VOLTMETER KIT 


Now — as a Heathkit — at a 
price anyone can afford, an AC VTVM 
A new kit to make possible those sensitive AC 
measurements required by audio enthusiasts, | 
Here is the kit that the audio men have been looking for. Its tremendous range 
of coverage makes possible measurements of audio ampliher frequency response 
gain or loss of audio stages characteristics of audio filters and attenuators — 
and literally a multitude of others. Ten ranges consisting of 
3. 10, 30, 100, 300 volts RMS assure easy and more 
52 to 


oratories, and experimentors 


hum investigation 


full scale O1, .035, .1, .3, 1, 
accurate readings. Ten ranges on DB provide for measurements from 
+52 DB. Frequency response within 1 DB from 20 cycles to 50 K¢ 

The ingen ious circuitry incorporates precision multiplier resistors for accuracy 
t bridge rectiher meter circuit 


two amplifier Stages using Miniature tubes, a unique t 
and a clean layout of 


quality Simpson meter with 200 microampere movement 
parts for easy wiring. A high degree of inverse feedback provides for stability and 


linearity 
I the use of only one control, a range 


Simple operation is accomplished by t i ly 
switch which changes the voltage ranges in multiples of 1 and 3, and DB 
ranges in steps of 10 

The instrument is extremely compact, cabinet size i153” deep x 


j-11/16" wide x " high, and the newly designed cabinet makes this 
VTVM. For audio work, this kit is a natural 
AUDIO FREQUENC( 


_ MODEL Ar.} 
Shipping weight 12 Ibs. 


MODEL AV-1 
Shipping weight 5 Ibs 


he companion piece to the 


E 


NEW Heathkit 
INTERMODULATION 
ANALYZER KIT 


A NEW Heathkit 


the ideal instrumey 
from O ¢ ¢ t 
st 00 
witch b Fed 
into th : » the proper range f 1 rmodulation resting of gutio oF a 
quen ws ing a terminals nent ee nine + ; 
7 impo ae a rs ane auuok 
rman ’ enginec 
‘ | ~ more 11 
Per Sen tf — ple more and the best way to determ ne 
J ‘Uu p Aen 3 : 
| rate, es dependable re experts 4 ristics of audio ampliher 
Bm ne icroampere meter the characte networks, ot 
bas 0 lain im ced scales (0-100 Orne recording system ble character 
These scales, a co conjuni tion with the seve shows up those undesirat hi rening fa 
CtOr Switch , met x; 
of 100, 300. 1 give full scal pi all oth 
( 2 : ale readit stics whic yds fail 
100.000 Me 100, 3000. 10.000 ocnne k IS hen all other methods ! Ana 
00, 1000, 3000, 0. and tigue W " Int rmodulation AN 
Casy readings Ment ranges for fast and The ee ho dah her fr 
+ oad splices a choice 0 t 
: re 
e ranges reat ¢ accuracy, the | lO lyzer $ “' 3000 cycles and a higher D 
| 7 | ! atio of quencies | frequency 
Inp Vidi ih and each range s TT or | | 
‘“ . ~ tba. - calpaantained ‘an has ind; que Both 1:1 of 4:1, ratios of ~~ MODEL IM-1 
np imped tual calibrais Dn ycles . » set up * 
ci high, (1 megche gligible circuit loading oe to high frequencies can > easily set Shipping wt 18 Ibs 
/ Le ri > | th 


and ; : 
—— pe ; can be fed directly jnr 
! into the instrument 


voltag ' 
reading. In addition. inpur ce oD these limits 
frequency of eith input wave hape is not bila a Ne 
The at i - SINC WAVE OF square w critical ( the 
ube comp ah le ave input 
pement consists of a 6SI7 amphit id 
am Ir and clipp 
pper, 6V¢ amplifier 


and clipper, 6H ¢ 
OD3/VR150 y 6 Se Pulse rectifier OXS pov 
OMAR regulator . ower supply rectif 
Ctifier 


Construct 
ction 3 € cc & 
mple, and juality com f j 
mpor are us t t 
t ignoOu 


Aeathhtl SQUARE WAVE 
GENERATOR KIT 


The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new 
field of audio testing. Square wave testing over this wide range will quickly-show high and low 
characteristics of circuits permit easy adjustment of high frequency com- 
identify ringing in circuits — demonstrate trans- 


1M testing and the somes xy 4- 
wil read the OF ene yh Pay. An output level 
unit 
veg — a “ses the mixed signal at oe 5 
; with an output impedance . S = 
Ye zer sectio 
thousand ohms The Analy ey 
“ level control and prot 


VTVM to 30% 
" instrument $ anges of (+ 
cuns feeding va a irectly on full scale rang oltages for operat 
modula 


sary ¥ 
r supply furnishes all neces 


10% and 
ing 


and 


cir 
read intert 
3°; Built-in powe 
» instrument m_ 
” You won't want to be without 


means of resting 


is new and ¢ fhcient 


frequency response 
pensating networks used in vidio amplihers 

former characteristics, etc 
The circuitry consists of a multivibrator stage, a clipping and squaring stage, and a cathode fol- 
lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube 
MODEL $Q-1 


with 2 sections of LC filtering. 
As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru Shipping wt. 14 Ibs 


ment to be accurately synchronized with an accurate external source when extreme accuracy 1s 
required 
The low impedance output is continuously variable between 0 and 25 volts and operation is Ss 50 
simple You'll really appreciate the wide range of this instrument, 10 cycles to 100 kilocycles — 
continuously variable Kit is complete with all parts and instruction manual, and is easy to build e 
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Aeathhet 


OSCILLOSCOPE 
KIT 


MODEL O-7 
SHIPPING WEIGHT 24 LBS. 


3°20 


* 
Features 


@ New “spot shape” control for spot adjustment 
focusing 


— to give really sharp 


@ A total of ten tubes including CR tube and five miniatures. 
@ Cascaded vertical amplifiers followed by phase splitter and balanced 


push-pull deflection amplifiers. The perform ance of the NEW, IMPROVED, 

neva J OSCILLOSCOPE KIT is truly 

@ Greatly reduced retrace time. maaiae 0-7 x lente Geemaie 

. aon attenuated — frequency compensated — cathode follower vertical ne Saleen . = hones ae eunein. tats ies enna aan Banc 

inpy l ITpPasse quipment h vew, and carefully « 

@ Low impedance vertical gain control for minimum distortion. ph Far ye bees 9: i a. : .* oy , pen 1 mule 

@ New mounting of phase splitter and deflection amplifier tubes near CR tude of exce res all contribute to the outstanding performance 

tube base. of the new scope 

@ Greatly simplified wiring layout. The VERTICAL CHANNEL has a step attenuated, freque 

@ Increased frequency response — useful to 5 Mc pensated vertical input which feeds a cathode follower stag 

@ Tremendous sensitivity .03V RMS per inch Vertical — .6V RMS per inch Sccomige hes in ved frequency re poase, peesents & Rign smpeds 

Nevizental. and § es the Re cal gain contre , inal w impedas ec t 

@ Dual control in vernier sweep frequency circuit — smoother acting — caneale 1 ment ' wins oa . “7 sos ~ . : : we on % 

@ Positive or negative peak internal synchronization. shaiies Ghatak deal ase splitter sethepise Rone “properly drives the | 
pull, ft 1 n ar « whose J ire ad ! 
to the ve n plat I} tine tube lineup 

give a ser 1 f OSV per inch RMS vertical and usef t 
Aeathhit ponse to 5 M 
ENSIVE The HORIZONTAI CHANNEI nsists of a triode 7 
EW INEXP KIT ter with a dual pores meter mntal ga i i 
N iTC ind « ule « t = proper driv t the ’ 
Ni ic W hor ntal defile ’ I « A ’ e vertical innel 
CTRO tal deflection amp! er plates are d t coupled to the CR 
ELE rizontal deflecti ute for improved freque 
Phe WIDE tegen “SWEEP GENERATOR « r 
a tw mu ito t t roducing a j 
weep tre ] c Ha t | 
ve cr weep fre 
And the pe 1w | < 
cither 4 € ing gnal ! 
ind low voltage dula 
ha new n) Fi | 
ent pr hr ‘ 
enter and tr wide f t 
chink y os contr l and r giv ple f trace 
switt \ fine treque for com brilliance : 
an o5 The Model O Rabie hemes my) Spee MECHANIC Al 
FEATURES pecial ex ra-wide CR tube mour £ ket 
sot . is provided ae vertical cascade amplifier pl ‘ 
mosition contro}) « , see dist rrttony i st _— vertical deflection ar iplifier riz "4 fle ’ 
. swit¢ . eoper bias & ampither can mount near the base t I 
Use the ng due to imp so un amp \i- : Model 5") 1 Ibs. mits close connection between the above ages and to t 
shift, clipp!n era x watt yp overt Shipping deflection plates; distributed wiring capacity is greatl 
uare duced, thereby affording increased high frequency resp 
fer as sq witches, The power transformer is specially designed so as to keep 
mited range re, all tu bes. $ her its electrostatic and clectromagnetic fields to im 
i The kit 1s comple wrmer and all ot 50 — also has an internal shield with external er i 
sower trans + construction 45 You'll like the complete instructions showing , 
cabinet a cleat detailed a for easily building the kit — includes pictorial tep 
parts, plus step construction procedure, numerous sketches, schemat 
manual. circuit description. All necessary components included 
transformer, cabinet, all tubes (including CR tube) , com 
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Aeathbit 
VIVM 
KIT 


MODEL V-5 
SHIPPING WT. 5 LBS. 


:2450 


Features 


New styling, — formed case for beauty 


New truly compact size. Cabinet 4" deep by 4-11/16” wide by 73” 
high 


@ Quality 200 microamp meter 


A real beauty - ill have only highest praise for this NEW MODEI @ New ohms battery holding clamp and spring clip — assurance of good 
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument — and electrical contact 
ts more compact than any of our previous models. Note the new rounded @ Highest quality precision resistors in multiplier circuit. 
cue he tre pane: 2 . The ¢ is greatly reduced to occuy @ Calibrates on both AC and DC for moximum accuracy. 
= ee . oe eee en Se Coe oe @ Terrific coverage — reads from 2V to 1000V AC, ¥2V to 1000V DC, and 
e with pla irked 1 to over 1 billion ohms resistance 
A set of specially de ed & Brackets pern canton @ Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts, 
be pert ed with gre t case a ORERES TOE CONE OR WiteR g. New and DB — has zero set mark for FM alignment. 
© e i i, : Dattery cigs place, and base @ New styling presents attractive and professional appearance. 
; ’ esa ‘ e« ‘ re 
I emg " Ad < le operating when 
At eC ca Ane a win ac he t 
The i kc ala ‘ t c twin t ce assure « 
cme N c picte fj « nt he cter f c 
M c I t 1a f ed i ! 
YQ I < cd t < 1 resistor 
‘ ated power former Simy 
et eme excelle I e detent ha g switche 
And i can make a tremendous range of measurements — 15V 
V AC Vt Vv Ux 1 to over 1 billion ohms, and DB 
Has mid le zero level marking for quick FM alignment. DB scale in 
for ca lentification — all other scales a sharp, crisp black for 
A fours tron sclector switch allows operator to rapidly set the in- 00 
tf pe or reading desired—positions include ACV, DC+-V, With a, Can be us 
DC—V, and Ohn rx position allows negative voltage to be Megohm V \ Vand 1] 
raf take Zero adjust and ohms adjust controls are conveniently N 
1 on front pancl ©. 33 
Enjoy the numerous advantages of using a VTVM. Its high input shinigh owes 
pedance doesn't “load” circuits under test — therefore, assures 
ore accurate and dependable readings in high impedance circuit 


h as resistance coupled amplifiers, AVC circuits, etc. Note the 
000 VDC probe kit and the RF probe kit — available at low 


specially designed for use with this instrument. With 
« 


cxtra cost anc 
these two pr you can make DC voltage measurements up to 
QOOV, or make RF measurements added usefulness to an 


already highly useful instrument 


The instruction manual is absolutely complete — contains a 
host of figures, pictorials, schematic, detailed step-by-step instruc- 
tions, and circuit description. These clear, detailed instructions 
make assembly a cinch 

And every part is included — meter, all controls, pilot light, 
switches, test leads, cabinet, instruction manual, etc. 
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SIGNAL GENERATOR 


KIT 


Model SG-6 
Shipping Wt. 7 Ibs. 


The new Heathkit Signal Generator Kit has dozens of improvements. Covers 
the extended range of 160 Kc to 50 megacycles on fundamentals and up to 150 
megacycles on useful calibrated harmonics; makes this Heathkit ideal as a 
marker oscillator for TV. Output level can be conveniently set by means of both 
step attenuator and continuously variable output controls. Instrument has new 
miniature HF tubes to easily handle the high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine wave audio oscillator. The kit is 
transformer operated and a husky selenium rectifier is used in the power supply. 
All coils are precision wound and checked for calibration making only one 
adjustment necessary for all bands. 

New sine wave audio oscillator provides internal modulation and is also available 
for external audio testing. Switch provided allows the oscillator to be modulated by 
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes, 
cabinet, test leads, every part. The instruction manual has step-by-step instructions and 
pictorials. It's easy and fun to build a Heathkit Model SG-6 Signal Generator. 


. Model r- 
Shipping Wwe. 3 Ibs 
. ad popular He 
1 C- Tacer hg 
shipping Wt om th 


ahh Signal 


now e 


- “nsers 
; snes of condenser 
Checks all tyf ‘ca —— ceramic 


aper ic : “ 
Pe rolytic. All condenser 
e direct reading and re 


— 
— 


scales ar 


tipliers. h é > S€rVice fin | . 7 
‘ harts oF mul : —_— ; ‘ Vice time ‘ ds defectiy 
eS cane of .00001 —_ ker that anyone can seed. an a The tese a) equally well on B Bives greater met Parts quicker 
Jove d > : j -nser Chec > at 2 r vic ed. Nice : -aker Troadc me Per se 
[(—D. A Condens 20 to 500 V pro ie se either aS an ass ast, FM Service 
to 1000 MEI e¢ voltage for + u 500, and reads fre Push pull : Ortment of 4, or TV rece; 
zing voltag ‘oon 0% and 50% : Phones; OF single _Of switchin > eceiver 
test ont —— electrolytics between OA The magic eye jndicator 60 a Pickups and PAs. Output impedances §4{2nses to m atch 
yer tack -fO , ‘ © Powe ystems. ¢ . so : 
power hms to > mes f er tran Omes tests m 
sistance from wwe ¢ and comes com- detaile: sformer, tubes, tes ron plete: low 


| - 
“th ‘ie ov ‘NStructions f 
The kit 1s 110 pm 
plete with rectifier tube, mag! 


all other parts. Has clear detailed 


"St Probe, all eine. l 10V 


“rf O rated | P . ‘ 
G0 cycle transformer OP ibrated panel and OF assembly and use Ccessary parts 


-abinet, cat 
ube, cabinet, - 
structions for assembly and 


TUBE CHECKER KIT 


The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes 
checked, and a checker like this builds customer confidence. In your repairing, you will have a 
multitude of tubes to check — quickly. The Heathkit tube checker will serve all these functions 
— it’s good looking (with a polished birch cabinet and an attractive two color panel) — 
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights, 
and the Hytron 5 prong types. AND IT’S FAST TO OPERATE —the gear driven, free- 
running roll chart lists hundreds of tubes, and the smooth acting, simplified switching arrange- 
ment gives really rapid set-ups. 

“a The testing arrangement is designed so that you will be able to test new tubes of the future 
P — without even waiting for factory data — protection against obsolescence. 


You can give tubes a thorough testing checks for opens, shorts, each element 
individually, emission, and for filament continuity. A large BAD-?-GOOD meter scale 
Model TC-1 is in three colors for easy reading and also has a “‘line-set’’ mark. 
a 


Shipping Wt. 12 Ibs. You'll find this tube checker kit a good investment — and it’s only $29.50. 


re ee co 


ROCKE INTERNATIONAL CORP. 
: 3 & 40m ST 


SE" "Tze HEATH COMmPAARY 
_.+-BENTON HARBOR 15, MICHIGAN | 


RADIO & TELEVISION NEWS 


eel 


NEW 1952 Weathecl” 


BATTERY ELIMINATOR 


Can be used as battery charger. 


Continuously variable output 0 - 8 Volts — not switch type. . 
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier. 


Automatic overload relay for maximum protection. Self-resetting type. 
Ideal for battery, aircraft and marine radios. 


Dual Volt and Ammeters read both voltage and amperage continually — no 
switching. 


The new Heathkit Model BE-2 incorporates the best. Continuously variable out- 
put control is of the variable transformer type with smooth wiper type contacts. 

There are no switches or steps and voltage between 0 and 8 Volts is available 
at 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from 
overloads and shorts provided by automatic overload relay which resets itself 
when overload is removed. 

The new rectifier is a 17 plate Mallory magnesium copper sulfide type. This 

is the most rugged type available for long trouble-free use. 

Output is continuously metered by both a 0-10 Volt Voltmeter and a 0-15 Amp 
Ammeter. Shorted vibrators indicated instantly by ammeter. 


Equip now for all types of service — aircraft — marine — auto and battery radios — 
this inexpensive instrument vastly increases service possibilities — better be ready when 
Model BE-3 the customer walks in. 
Shipping Wt. 17 Ibs. 
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ER KIT 


ANDITEST 


Precision 
ohm milli Portable 


| auplo GENERATOR KI! 


volt. 
- ammeter U 
— RE, 2 sae igh me S€S Or 
h versatility usefulve ? — nes Be Cisi quality Parts — All uy 
Designed ybility in mind, the oe i on 1% resistors Ppre- 3 
and depen ~ two most needed ware deck SWitch for Ss, three 
gives yon ae you fingertips Mounting trouble-free 
shapes he square wav " desig » Speci 
<ine wave and th and plainly, cali Signed batte : Cially 
oa ¢ switch ane tery pn 
The range s¥! i racket ounNting 
prated frequenc nd the output adj » SMooth acting 8 
ncy selection, anc . Gjust & oh 
easy frequency e .o the output to Control] be m 
control permits settings molded bakelite Cautiful 
any desired leve i mpedance switch = Micro- . 
>h-low ’ oe “™ yr low 
x a. for either high « 


ut —on high to con- 


J OVE Ment 
aay ) Dc ~ 
impedance — redance kk ad, and — > and AC Voltap 
nect a high Mie a low impedance Model AG-7 0 - 30 - 300 - 1099 fanges 
to work le DC se Ob 000 . 5 
low t0 WOM ith negligible Shipping Wt. 15 lbs. MMS range () . 2 000V 
transformer »9.000 PP 300 000 R - 3000 and 0 . 
sistance. +. from 20 tO “& 50 : ange - . 

mage | distortion 7 a —_—— $ Lo 0-10 Ma. 0 Milliam. 
cycies st the outp “aSily « ° > 7 $s 
Or you can really tru os € . a assembled from — 50 
shape , 4 gang tuning 4 cing circuit, and a f€ instructions — 

Six tubes, ee cocentt metal ans in the frequency coe ng —A ue torial diagrams ms and Pic . 
deme ese 17 Breton. yg, a comple consruce : Model m.1 
seer sme with the Kit ~" ver ~ 
other pare eeand the price 15 truly low 
me , 


NEW Aeathhil” Pring Wt. 3 Ibs 
T.V. ALIGNMENT GENERATOR KIT 


Here is an excellent TV Alignment Generator designed to do TV service work quickly, 
easily, and properly. The Model TS-2 when used in conjunction with an oscilloscope pro- 
vides a means of correctly aligning television receivers 


The instrument provides a frequency modulated signal covering, in two bands, the range 
of 10 to 90 Mc. and 150 to 230 Mc 


ALL ALLOCATED TV CHANNELS AS WELL AS 
IF FREQUENCIES ARE COVERED 


An absorption type frequency marker covers from 20 to 75 Mc. in two ranges—there- 
fore, you have a simple, convenient means of frequency checking of IF's, independent of 
oscillator calibration 


Sweep width is controlled from the front panel and covers a sweep deviation of 0-12 
Mc.—all the sweep vou could possibly need or want 
f | an . 
And st ther excellent features are: Horizontal sweep voltage available at the tront . Model TS-2 
+} (and controlled with a phasing control—both step and continuously var Shipping Wt. 20 Ibs. 


A ‘ ry ) ' trument ta i-by 
t estat ga ¢ trace with base reference level. Make y work caster ave time 50 
and repair with confidence ery Heathkit TV Alignment Generator now! 
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IMPEDANCE BRIDGE KIT 


This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, 
and serious experimenters. An invaluable instrument for those doing electrical 

measurements work. Reads resistance from .01 Ohms to 10 meg., Capacitance 

from .OOOOL to 100 MED, inductance from 10 microhenries to 100 henries, dis- 
sipation factor from .002 to 1, and storage factor from | to 1000. And you don’t have 
to worry about selecting the proper bridge circuit for the various measurements — the 
instrument automatically makes the correct circuit when you set up for taking the 
measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell, and capacitance 
comparison circuits for the wide range and types of measurements possible. And it’s self 
powered — has internal battery and 1000 cycle hummer. No external generator required 
—-has provisions for external generator if measurements at other than 1000 cycles are 


desired. Kit utilizes only highest quality parts, General Radio main calibrated control 


Model 1B-1B 
Shipping Wt. 15 Ibs. 


50 c % precision ceramic-body type multiplier resistors, beauti- 
ful birch cabinet and ready calibrated panel. (Headphones not 
& included. ) 


Mallory ceramic switches, excellent 200 microamp zero center gal- 
vanometer, laboratory type binding posts with standard 34 inch 
enters, | 


Take the guesswork out of electrical measurements — order your 
Heathkit Impedance Bridge kit today — you'll like it. 


LABORATORY 


Heathhit- 
RESISTANCE DECADE KIT 


An indispensable piece 
of laboratory equipment 
— the Heathkit Resis- 
tance Decade Kit gives 
you resistance settings 
from 1 to 99 999 ohms 
IN ONE OHM STEPS. 


G 


body type resistors anc 


$19°> 


¢ and attractive — 
a lete with all parts and construction nm 
complete 


Aeathhil” 


ECONOMY. . . 6 WATT 
AMPLIFIER KIT 


12°: 

“Sate... $6.98 
This fine Heathkit Am- 
plifier was designed to 
give quality reproduction 
and yet remain low in 
price. Has two preamp 
stages, phase inverter 
stage, and push-pull beam 
power output. Comes complete with six tubes, quality 
output transformer (to 3-4 ohm voice coil), husky 
cased power transformer and all other parts. Has tone 
and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response flat 
+ 14 db from 50 to 15,000 cycles. A quality ampli- 
fier kit at a low price. Better build one. 


Model A-4 
Ship. Wt. 8 Ibs. 


For greatest accuracy, 
% precision ceramic- 


highest quality —_ 
Shipping Wt. aheae wafer switches are usec. 


. ‘ . te > utput in M 
: . Bridge above, meter 0-SOOV D¢ 4 Ma. ™ 
: he Impedance 5 ). Instrume . 0-200 KN iodel Ps.) : 
Designed 0 se K non beautiful birch cabi- Comes a a has convenient stand ae it d vo ae. 
: > cade Nit . : . ; Power ¢trz . sition an l 
che Resinance Des 1. It's easy to build, and comes two 1619 control tubes neo rmer: filamenc poe lighe 
panel. 


Weathéct~ LABORATORY 


POWER SUPPLY KITS ) 


Limits : 


No load i 

rf Variable 150-400V pc 
ae ite 30-310V pc 
— Griable 25.250y 

gher loads Voitage drops off Proportion - 
aon experimenter needs oo 
Ply for electronic ene 
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J y 4 ~ © act 
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HV ourpue  8°..Control_ allows  sele tage 
within E desired | continuous] oe oe 
" imits outlined ) Y_ variable 
witch provides and a 


: Volts-M 
A large plainly choice of Output meterin : 
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AWeathiél” HIGH FIDELITY... 20 WATT 
AMPLIFIER KIT 


Our latest and finest amplifier — the model A-6 
(or A-GA) is capable of a full 20 Watts of 
high fidelity output — good faithful reproduc- 
tion made possible through careful circuit de- 
sign and the use of only highest quality com- 
ponents. Frequency response within + 1 db 
from 20-20,000 cycles. Distortion at 3 db 
below maximum power output (at 1000 cycles) 
is only .8%. The power transformer is rugged 
and conservatively rated and will deliver full 
plate and filament supply with ease. The out- 
put transformer was selected because of its 
exceptionally good frequency response and wide s 50 
range of output impedances ( 4-8-16-150-600 
ohms). Both are Chicago Transformers in * 
drawn steel case for shielding and maximum e 
protection to windings. The unit has dual tone Shipping We. 18 Ibs. 
controls to set the output for the tonal quality desired — treble control attentuates up 
to 15 db at 10,000 cycles — bass control gives bass boost up to 10 db at 50 cycles 
Tube complement consists of 5U4G rectifier, 6SJ7 voltage amplifier, GSN7 amplifier 
and phase splitter, and two 6LG's in push-pull output. Comes complete with all parts 
and detailed construction manual. (Speaker not included. ) 
MODEL A-6: For tuner and crystal phono inputs. Has two position selector switch for 


MODEL A-6A: Features an added 6SJ7 stage (preamplifier) for operating from variable 

reluctance cartridge phono pickup, mike input, and either cuner or standard crystal phono 
k hree ole h des flexible tching 

pickup. A three position selector switch provides flexible switching $35.50 


Shipping Wt. 18 Ibs. 
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_. Weathtéit” RECEIVER & TUNER KITS for AM and FM 


Model BR-1 
Model Kit covers 550 
to 1600 Ke. Shipping 
Wr. 10 Ibs. 


Broadcast 


Model AR-1 3 Band 
Receiver Kit covers 550 
Kc. to over 20 Mc. con- 
tinuous. Extremely high 
sensitivity. Shipping 
We. 10 Ibs. 


TWO HIGH QUALITY Weatheacl” 
SUPERHETERODYNE RECEIVER KITS 


Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations 


Both are transformer operated quality units. The best of materials used throughout six inch calibrated slide rule dial — quality 
power output transformers dual iron core shielded. 1.F. coils metal cased filter condenser. The chassis has phono input jacks, 110 Volt 
output for phono motor and there is a phono-radio switch on panel. A large metal panel simplifying installation in used console cabinets 
is included. Comes complete with tubes and instruction manual incorporating pictorials and step-by-step instructions (less speaker and 
cabinet). The three band model has simple coil turret which is assembled separately for ease of construction 


TRUE FM FROM 


Heathit FM TUNER KIT 


The Heathkit FM Tuner Model FM-2 was designed for best tonal reproduction. The 
circuit incorporates the most desirable FM features — true FM. 

Utilizes 8 tubes: 7ES Oscillator, GSH7 mixer, two 6SH7 IF amplifiers, GSH7 limiter, 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

The instrument is transformer operated making it safe for connection to any type 


(including limiter). A calibrated six inch slide rule dial has vernier drive for easy tun- 
ing. All parts and complete construction manual furnished. 


f«@ 
| nag lyre $9? 2? 50 receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 10.7 Mc IF 
a 


Ship. Wt. 9 Ibs. 


ORDER BLAN K 


mAIL TO THE 


HEATH COMPANY oom SHIP VIA 
[] Parcel Post 
BENTON HARBOR 15, is <a ——_e | (Qos 
MICHIGAN C] Freight 
CL] Best Way 
Quantity Item Price Quantity Item Price 
Heathkit Oscilloscope Kit — Model O-7 Heathkit H.V. Probe Kit — No. 336 
Heathkit VTVM Kit — Model V-5 Heathkit R.F. Signal Gen. Kit — Model SG-6 
Heathkit FM Tuner Kit — FM-2 Heathkit Condenser Checker Kit — Model C-2 
Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Handitester Kit — Model M-1 
Heathkit Three Band Receiver Kit—Model AR-1 Heathkit Power Supply Kit — Model PS-1 
Heathkit Amplifier Kit — Model A-4 Heathkit Resistance Decade Kit — Model RD-1 
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Impedance Bridge Kit — Model IB-1B 
Heathkit Tube Checker Kit — Model TC-1 Heathkit A.C. VTVM-KIT — Model AV-1 
Heathkit Audio Generator Kit — Model AG-7 Heathkit Intermodul. Analyzer Kit—Model IM-1 
Heathkit Battery Eliminator Kit — Model BE-2 Heathkit Audio Freq. Meter Kit — Model AF-1 
Heathkit Electronic Switch Kit — Model S-2 Heathkit Square Wave Gen. Kit — Model SQ-1 
Heathkit T.V. Alignment Gen. Kit — TS-2 
Heathkit Signal Tracer Kit — Model T-2 
Heathkit R.F. Probe Kit — No. 309 
pene ney are ne Sr ae eee Enclosed find [] Check [J Money Order for : 
| il ane ng Renan edgy eta - Please ship C.O.D. [] Postage enclosed for _Ibs. 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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PHOTOFACT BOOKS 


Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81/2 
m 11%. Order TWed . ccccccccccscces ++++-Only $3.00 


Television Antenna. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order CAB! . ccccccccccccccccceccececs Only $2.00 


Television Tube Location Guide. Volume 2. Accurate 
diagrams show position and function of all tubes in hundreds 
of TV sets; helps you diagnose trouble without removing 
chassis. 224 pages; pocket-size. Order TGL-2. Only $2.00 


Television Tube Location Guide. Vol. 1. Over 200 
pages of TV receiver tube position diagrams on hundreds 
of models, Order TGL-1. 0.2... cece eeeecees Only $1.50 


1949-1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including multi-speed changers 
and wire and tape recorders. Original data based on actual 
anolysis of equipment. 286 pages; 82 x 11”; paper- 
bound. Order CM-3. 01. cee eee ce cece eeeeee Only $3.00 


1948-1949 Changer Manual. Vol. 2. Covers 45 models 
made in 1948-49. Paper bound. Order CM-2. Only $4.95 


1947-1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM-1........ Only $3.95 


Recording & Reproduction of Sound. A complete au- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9”. Order RR-T.. 1. cece eee eeeeee Only $5.00 


Audio Amplifiers. Vol. 3. Clear, uniform, accurate data on 
50 important audio amplifiers, plus full coverage of 22 FM 


and AM tuners, produced during 1950. 362 pages, 
BY2 x 11". Order AA-3.. 0... ceeeecees ++++Only $3.95 


Audio Amplifiers. Vol. 2. A complete analysis of 104 
well-known audio amplifiers and 12 tuners made 1949-50. 
368 pages, 8Y2 x 11”. Order AA-2...4++++++ Only $3.95 


Audio Amplifiers. Vol. 1. Covers 102 amplifiers and FM 
tuners made through 1948. 352 pages. Order 
BAst .cccccccccccece cecccccccccceccccs Only $3.95 


Auto Radio Manual. Complete service data on more than 
100 post-war auto radio models. Covers over 24 mfrs. 
350 pages, 8Y2 x 11”. Order AR-1......... Only $4.95 


Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 8 x 
Oe pe EE Dicctenacceecnsiscooeseeced Only $3.00 


Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938-1947 receivers. 192 pages, pocket- 
Gt, GP WE cc ccccccccccccseceececces Only $1.25 


Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket-size. Order 


DGS eSUSaRRUEseeueeteteceodsedanad Only $1.00 
Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC-1.... occ ences Only $1.00 


Making Money in TV Servicing. Tested proved methods 
of operating a profitable TV service business. Covers all 
important phases. Authoritative, valuable guide to success. 
Over 130 pages. Order MM-1.....+0++++++Only $1.25 


Order from your Parts Jobber or write direct to 
HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 


HOWARD W. SAMS & CO., INC. 


Speaker Considerations 
(Continued from page 54) 


thus obtained is shown in Fig. 3. This 
curve can be compared with the curves 
taken in different positions inside the 
house. The curves obtained in a 12’ x 
25’ living room with the speaker fac- 
ing the short room dimension appear 
in Fig. 4. The dotted line is the aver- 
aged curve while the solid line repre- 
sents the measured response in the 
room. The curves of Figs. 6A and 6B 
illustrate the results with the speaker 
facing the long room dimension and in 
a corner facing the room diagonal, re- 
spectively. 

It will be noticed that as theory pre- 
dicts, the corner position will increase 
the low frequency response of the 
speaker system. It will also be noted 
that the peaks and valleys are greater. 
Of particular interest is the curve with 
the speaker facing the long dimension 
of the room. This position seemed to 
form a natural cut-off below 70 cycles 
per second which in the author’s loca- 
tion gave the best sounding reproduc- 
tion from this particular test speaker. 
The corner location definitely improved 
the very low frequency response but 
seemed to add little to music reproduc- 
tion except increased turntable rum- 
ble, etc. The position with the speaker 


Fig. 7. A duo-cone loudspeaker mounted 
in an eight cubic foot reflex cabinet. 


facing the short room dimension gave 
the smoothest curve most nearly like 
the free field response of the speaker. 

The results obtained in rooms of 
other sizes and shapes will be similar 
but not identical. Fig. 8A shows the 
curve of a 15” duo-cone speaker 
mounted in an infinite baffle. Fig. 8B 
is the measured curve obtained when 
the speaker was placed in the corner 
of the author’s living room measur- 


Fig. 8. (A) Response of an infinite baffle in a dead sound room, as measured by RCA. 
Reference is .1 watt at 400 cps. (B) Response of a 15” speaker mounted in the cor- 
ner of a 12’x 25’x 9’ room. The sound level meter was 7 feet on axis. A low impe- 
dance amplifier was used. (C) A 15” speaker mounted in a 36” x 30” x 15” bass re- 
flex cabinet and placed in the corner of a 12’ x 18’ x 8’ room. In this test. windows 
were closed, sound level meter on 7’ axis, and medium impedance amplifier was used. 
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Over a Million in Stock! 


The following list represents only a portion of our relay 


Each relay is brand new, standard make, inspected, stock. Write or wire us for information on types not 
individually boxed and fully guaranteed. shown. 
Stock DC Unit Stock D.C Unit Stock D.C Unit 
No Voltage Ohmage Contacts Price No Voltage Obmage Contacts Price No Voltage Ohmage Contacts Price 
STANDARD DC TELEPHONE RELAYS CONTACTORS MIDGET RELAYS 
R-806 115* 900 1A $2.05 24 100 1A/50 Amps $3.70 R-572 24 256 1c $1.25 
R-161 6 10 2B&1A 1.10 24 7 14/200 Amps. 5.50 R-857 44 260 1 Make Before Make 1.75 
R-518 85/125 6500 3.00 98/120 975 4A/Size 2 5.50 R-912 4/5 20 3A-1C Ceramic 2.50 
R-633 180/350 10,000 1C & 5 Amps 2.90 115 1200 3A/Size 2 5.50 R-291 6 5 1A 1.25 
pen . = Oct. Skt 2.45 6 7.5 14/50 Amps 3.45 R-921 6.7 18 1A DbI.Brk.@10 Amp. 1.45 
-667 5 «75 18/10 Amps 65 2A 3.95 Pa 1.20 
1A/3 Amps. 1.45 18/29 200 1A/Dble. Brk 2.00 «= R-73 12 60 3A . 
R-632 6 12 5A & 1C 1.25 14 12.5 14/200 Amps. 4.05 R-022 12 75 1A DbI.Brk.@10 Amp. 1.45 
R-154 6/12 200 1A 1.50 12 #18 1A/50 Amps 3.90 R-144 12 228 1A 1.45 
R-517 12 250 2A 1.50 12 18S 14/50 Amps 3.90 R-145 18/24 250 2A Ceramic 1.45 
R-116 85 3000 1B 3.05 24 67 1A/50 Amps 3.90 R-208 21 300 1A 1.25 
R-631 100/125 3300 2A : br 28 160 14/50 Amps 3.90 R-296 21 300 1A 1.25 
R-545 110/250 7000 ic 24 75 1A/50 Amps 3.90 586 > y 25 
R-124 300 12,000 1A 1.55 24 200 1A/75 Amps 3.70 er + — +7 a : 45 
R-160 6 12 3C & 3A 1.30 24 60 1A/50 Amps 3.45 ros 24 400 2c 1.50 
R-15: 12 100 1A & 4B 1.45 24 100 14/50 Amps 3.79 R-142 = = ,- 200 
R-5 20 200/300 14,000 2 3.45 24 #85 24/100 Amps 5.90 R-785 24 00 2C/10 Amps. 
R-15 5 50 2A 1.35 100* 3B & 2A 5.45 R-607 24* 1A 1.20 
R-1! 33 12 200 1C & 1A 1.55 115* 35 5A/10 Amps 6.10 R-606 24° 1A &1B 1.26 
24° 20 2A/10 Amps 4.95 R-605 24° 3A 1.20 
12 25 1A/50 Amps 4.05 R-728 6 30 1A 1.25 
> = > —_ 24 60 14/100 Amps 3.45 -149 G/S 45 1B 1.5¢ 
SHORT TELEPHONE RELAYS 24 70 iA 100 amape 480 os Ss ise oA wt 
R-635 12 100 1C & 1A $1.35 2470 14/100 Amps 4.80 R-28 2 126 2A 1.25 
12 15 2C, 1B 1.55 24 100 1A/50 Amps 3.85 “eee 18/24 300 1B 1.38 
24 1A/10 Amps 1.45 24 100 1A 100 Amps 4.80 R-135 4 250 iB 1.45 
24 1A/10 Amps 1.45 24° «(125 1A/200 Amps 2.80 a = N ~ 
24 2A 1.55 28 50 14/100 Amps 4.90 R-133 24 «300 None : 
24 2 2.40 24 10 14/200 Amps 4.95 R-138 24 300 4A 1.45 
iN 2C & 2A 2.00 28 80 14/25 Amps 2.40 R-132 24 300 2¢ 1.5¢@ 
20 1A 1.70 75* 265 1A/20 Amps 2.20 R-731 24 300 2¢ 1.55 
15 None 1.45 12 7.2 24/20 Amps 1.70 R-292 24 350 ic 1.25 
s 2A 3.10 24 70 44/50 Amps 5.35 R-626 24 400 1A/5 Amps. 1.55 
2 2A 1.30 24 100 14/50 Amps 3.45 R-786 60 1300 2c 2.00 
2 4A 1.55 24 132 1A/50 Amps 4.35 R-588 90/125 6300 4c 27 
rl i¢ 1.55 24 150 1A/50 Amps 3.45 = - . 145 
H None 1.00 14 45 14/30 Amps 2.05 R-755 24 300 1A : 
4 i 1.70 28 150 14/40 Amps. /48 VDC. 1.70 R-150 6 30 1A 1.56 
2 1¢ 1.70 6 3 14/50 Amps 3.90 R-893 14. (150 1A, 1€ 2.5¢ 
2A &1C 2.05 6 3.5 1A/50 Amps 3.98 R-895 14 (150 2A, 1B, 1C 2.50 
1A & 1B 2.45 6 #15 1A/50 Amps 3.90 
20 &1A 1.55 R-676 12 16 14/50 Amps 
2C & 1B 2.00 AUN/25A 3.90 ROTARY RELAYS 
AA 1.60 R-712 24 200 2B $2.05 
R-711 24 200 2C &1B 2.05 
KEYING RELAYS R-573 28 200 1C & 1B 2.05 
_ . R-766 24 230 12 Pos. 8 Deck 4.96 
SPECIAL RELAYS 9/14 65 2C/5 Amps $1.55 R-S09 28 7 1B & 12 Pos.W 45 
12 450 1A/1.5 Amps. 1.50 7* Shaft for Wafers 
12/32 100 3A, 2 $13.5 Is/21 290 20/5 Amps 1.55 
600 Max. 28 Amps 7.45 24 300 1A/5 Amps 1.50 
rO* 18/38 Amps 4.35 28 1000 1C/1.5 Amps 1.65 DIFFERENTIAL RELAYS 
1B & 2.4* 60 Cy 1A/5 Amps 1.95 
27.5 200 1B 5.3 2/6 25 28/5 Amps 1.35 R-208 20 2000 ~ 3 ames $2.45 
115* 2¢ 6 2/6 2 1A 3.00 R-209 220/250 8000 are 3.18 
115* iB il. 6/8 77 1A Dble. Brk 2.45 SE ALED' RELAYS 
115* 1A it 6/12 15 18/20 Amps 1.45 R-261 2/24 1900 10/5 ° in Plug $3.75 
24* 1A/30 Amps 5.3 20 160 ZA/I5A Dble. Brk. 3.55 R-673 48/150 7500 ic ry 
12 125 1/10 Amps 4.3 24 200 1A 2.45 VOLTAGE REGUL ATORS 
18/24 60 1A/15 Amps 4.: 24 230 1B Dble. Brk 2.70 R-745 6 2 1A/10 Amps 
12 25 i” Micalex Lever 3 24 230 3C/15 Amps 2.95 R-780 24 350 1C/6 Amps 
6/12 50/50 In Series 1.2 24/48 1020 2 3.10 R-509 6/12 35 18/2 Amps 
12/24 60/60 ic 2 24 2C Ceramic 3.70 
— 1A 3.5 1A Dble. Brk. 1.30 
75* 400 Cy. 1B, 1A 1 3C/10 Amps. 1.70 
6 e Stroke 1 2A 1.45 
24 100 Solenoid Valve 3 1A 1.45 
12 275 Annunciator Drop 2. \ Y g 
siz 375 Anew > 2 ¥ 2.00 PECIAL! 5 
12 12 Wafer §.3 C/5 Amps. J 
12 750 «1A, 1B, 1€ 3. bY at iss | CO-AXIAL RELAY WGZZo—s 
eas ot 24/5 Amps : 1A Dble. Brk, 1.45 D153766 SPDT, 6 VDC. 
12 , 2 3 2C 3.05 meet 
9/14 40 10/10 Amps 1.55 ic ise 19 Ohm coil. Designed : 
24 50 2C Ceramic 1 1A 150 to accommodate 75 watts maxi- 
12 10/10 20/6 Amps 3.§ 1B Dble. Brk. 3.10 mum. Perfect for all types of 
12 10 15 20/6 Amps a 3C/10 Amps. ee entenna switching. Designed for using standard 
od . 24 3 , z 
115* Coil Only L. 3A & 2C/10 Amps. 145 83-1SP cocxial fittings. Part of RAX-1 equipment. 
R-710 150 Coil Only : 24" 2A 155 No. R-846—$6.95 Ec. 
110* 60Cy 160 1A Dble. Brk/15A 3.25 
*AC. **AC DC 12 30 2C-D Break Cera 2.20 


BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 


Form B—“Break” ee | 
Form D—“Make- 


(Single-Throw, Form C—“Break-Make” 
Normally Closed) (Double-Throw) Before-Break” 
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Form A—“Make” 
(Single Throw, 
Normally Open) 
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Form E—“Break- 
Make-Before-Break” 


MANUFACTURERS AND DISTRIBUTORS: 


WRITE FOR Telephone 
NEW CATALOG SEeley 8-4146 i; 
SALES 833 W, CHICAGO AVE. DEPT. R CHICAGO 22, ILL. 
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ing 12’ x 25’ x 9’. The curve in Fig. 
8C is the measured results of the 
same speaker when enclosed in a bass 


r 4 7 ‘ reflex baffle measuring 36” x 30” x 15”. 

REAIMTIE This unit was placed in the corner of 

| another room measuring 14’ x 18’ x 8’. 

Notice that the standing wave struc- 

. ture is very severe in this second 
' : . ~ aes room. 

a . ' : . : Listening tests bore out these meas- 

GYOUK...+. ° -) urements. The smoother response at 

PON ett the author’s location seemed in part 

due to the fact that the speaker, when 

located in the corner, pointed toward 

the stairway which led to the second 

floor. Since the sound energy would 

travel up the stairwell instead of being 

reflected, fewer standing waves are 


. : = ms | , P. 4 « . 
ta -. | generated. 
In general, then, this discussion may 


be summed up as follows: 

For good low frequency response, 
procure either a large heavy duty 
speaker or a number of smaller ones. 

Place the speaker or speakers in a 
baffle which will increase the low fre- 
quency sensitivity. 

Limit the low frequency response of 
the system to a value commensurate 
with the sound level you desire and the 
abilities of your speaker system. 

Place the speaker system in the posi- 
tion in your room which gives the most 
desirable results. In general, for a 
wide range system, in the corner, and 
The extremely high efficiency of SEC’s newly designed tuned | Sor & aystem restricted to a low fre- 

‘Sear oe ‘ = |} quency extreme of 60 cps, facing the 
circuits eliminates the usual loss of gain on high channels, | 


< . ‘ . ‘ long room dimension. In either case, 
provides the ultimate in gain and picture clarity on all chan- | the speaker should face the wall with 


T. ¥. 
SIGNAL 


BOOSTERS 


nels. SEC's rigid inspection by qualified engineers assures | the highest absorbency. 
you the finest performance. | Attention to the foregoing will re- 
duce, to a large degree, the lack of real- 
. is ic igh fidelity devotees deplore 
@ Unsurpassed low channel gain jo - ism which high fidelity I 
© Superd high channel gain SPECIFICATIONS but find difficult to eliminate —30- 
® High amplification with low snow level a: 
® Unequaled performance © Tube complement: Single 6J6 SAVE SERVICE TIME 
® Coverage: Channels 2-13 Incl. By H. LEEPER 
in Mest Areas... @ In-put: 75-300 OHMS = 
. oe ERTAIN TV picture tubes are mount- 
palin ; © Out-put: 75-300 OHMS I . 
Available at your favorite distributor's... ats ed separately from the chassis. 
If you are in one of the few areas not yet © Curent: 110-120V 60 cycles If chassis and tube are re moved for 
: : @ Size: Height 414”, Width 6”, testing, time may be saved with elec- 
represented, write, wire, or phone your sam- Depth 4” trostatic tubes by having the normal 
ple orders to us direct. position marked to avoid tilting of the 


e List Price $34.95 


picture upon replacement of the tube. 
A little white touch up paint on the 


~ i ae ALES allie dhe etch. Wats aang toon be oe 


lis ead NATIONAL DISTRIBUTORS OWENSBORO, KENTUCKY moved from the tube base if it is near 
the terminals. —3- 
LAST OF THE Hi WAT TTERS ! OTHER GOV'T SURPLUS L Marking the correct position of CR tube 
SPECIA $ before removing it will save you time. 
HEADPHONES P-19, w /headband, cord, PL-55 plu Ex- ™ 3 
tra sensitive (24,000 ohms imp Used. P/o SCR-193, ‘ 
+209, -210 Sig. ¢ 2 2B919 ea. $1. 89 
MEADSET ADAPTER MC-385-C- Matches hi to low imp 
< or Has k fo PL- 
S AAKDaSC. NEW ecné.. tal ca, 65¢ 


CONTROL UNIT RM-23. Perm sits 2 

ceivers 5 So 5 phone  -——— P R 8. Sida. ¢ 

= 206 23 NEW d ea. $29.95 

Tar eee. ware -e- Fermi sits inte reom. P/o SCR- 

5 572 2 ri 2¢ NE W. ea. $49.95 

ty wet? 7 oe. Se. In 28 V. D-€ out 14.5 V. D-C, 
: ‘ 


A 300 D 260 ma., and neg vias. 150 V 
pt 10 ma R 32 2 Sig. « 2 SHIT BO4C Good 
used cond. F th 2. Kin nan, Ariz ea. $6.95 
WRITING STANDS MC- 2es- 8 Holds a ee wr writing 
3 Facsimile Ex R« Sig. C. iM2 22008 NEW 

150-WATT GENERAL ELECTRIC BC-375-E | final “Sica for inemes.. skeas etc, 7°" $1.98 

RADIO TRANSMITTER | c2o,c0-008, 2 ssi conductors gu) tone, gi 
lets, spade Sig. ¢€ # 3E1605-6.5. ea, 19¢ 

Voice & Code to 1,000 miles and more! Includes 5 " - 

tuning units. 5 plugs, ant, tuning unit, dynamotor, CONNECTORS: $106-F , w/AN-3054-2 Rums n Co.) 

tubes, etec., ready to use. U, S Govt. surplus. Tropi- —_ ry ~ +A rome oe ‘panes 9C.2 SS “wx~1) 

calized. e ne in boats, trucks, at airports, on farms. RSK S2-h1SI aan” ... oN ae ast oy hens 
o g s SK- S2- oc annon lany 0 s 
if ES Price upon request. in stock incl. UG Prices upon request pecify quan, 

Converted to Crystai Control, 1 tuning un “e . "7" oo 

wd Souee. Seerty UNIT, in 115 24 V«. Minimum sale : $2 00; subject to Rr w sale; F.O.B.N.Y.C.; 

D-C, 30 A., 375-E, $150. 00; 2: 30 v me = 3" avail. 20° with o r balance ¢ D Pro inpt shipment. 
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This Christmas 
Give yourself a share of 


the Multi-Billion vag) 


RADIO TV 


ELECTRONICS 


Industries 


hy. 
ae 


Choose the "gift" of CREI Home Study— 
for technical training that leads to 
money in the bank, job security, and a lifetime career 


} HRISTMAS Day friends and relatives may remember you 
with handsome gifts of jewelry, men’s wear or what not. 
Some extra-thoughtful person may buy you a special piece of 
equipment you've wanted. 

But nobody, this Christmas or any other day, will give you big 
paychecks, security, or a real career. These are “gifts” you 
must acquire yourself. There is no time like this Christmas 
to make yourself a present of the training you need . . . to get 
the high pay, the security and the profitable career waiting for 
you in radio, TV and electronics. 

These industries are gobbling up all the qualified manpower 
America’s schools can train. They are calling desperately for 
more men to man TV stations; to develop, design, test, inspect, 
manufacture and service the millions of TV sets to come and 
the 13,000,000 now in use; to service the 100,000,000 radios in 
current operation; to handle.the tremendous defense orders 
now being placed for -electronic equipment and _installa- 
tions. 

There are gaping openings. Do you know who will get them? 
MEN WITH SPECIALIZED TECHNICAL TRAINING! In 
other words, YOU if you prepare now. To get this train- 
ing, you must select a school equipped by experience to teach 
you thoroughly, and that’s what you find at CREI, a fully ac- 
credited technical Institute which, since 1927, has trained 
thousands of professionals on a high technical level. 

CREI courses are prepared and taught by recognized experts 
in a practical, easily-understood manner. Our courses are 
constantly under revision in light of new industrial develop- 
ments. With CREI Home Study,.you get the benefit of personal 
supervision by a CREI staff instructor. By personal supervision 
we mean a person-to-person relationship which results from 
the individual way in which your queries are answered and 
examinations are graded. This thorough method guarantees 
that you know all of the subject matter, not just the fraction 
that usually shows up in a test or quiz. 

Because CREI training is so thorough and scientific, CREI 
diplomas are keys to success in radio, TV and electronics. 
CREI alumni hold top positions with some of America’s lead- 
ing firms. Further evidence of industry’s approval of CREI 
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methods and results lies in the fact that leading firms choose 
CREI courses for group training in electronics, at company 
expense. Among them are United Air Lines, Canadian Broad- 
casting Corporation, Sears Roebuck & Co., RCA-Victor Divi- 
sion and Bendix Products Division. 
When you choose CREI Home Study, you qualify for the 
services of the CREI Placement Bureau, which finds positions 
for students and graduates. Although CREI does not guaran- 
tee jobs, requests for personnel currently exceed supply. 
We have prepared for your guidance an interesting free book- 
let which describes your possibilities in radio, TV and elec- 
tronics. It shows you how CREI Home Study leads the way to 
greater earnings. You will enjoy reading “Your Future in the 
World of Electronics.” From it you will be able to determine: 
(1) whether you will plod along, untrained, waiting for a 
stroke of luck to propel you into a big job . . . or 
(2) if you will give yourself CREI Home Study to get the 
technical training which will move you closer to the top in 
your field. 
Just fill out the coupon and mail it today. We'll promptly 


send you your free copy. The rest-——the future—is up to you. 


MAIL COUPON FOR FREE BOOKLET 


a 

i CAPITOL RADIO ENGINEERING INSTITUTE 

y Dept. 1112C, 16th & Park Rd., N.W., Washington 10, D. C. 

1 Send booklet ‘‘Your Future in the New World of Electronics’’ and course outline, 


CHECK TV, FM & Advanced AM Servicing —) Aeronautical Radio Engineering 
i FIELD OF j Practical Television Engineering 


i GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Radio Engineering 
i Name 


i Street 
i 


i City Zone State 
If residence school in Wash., D. C. preferred, check here [ 
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TREMENDOUS SALE— RECORD PLAYERS — CHANGERS — AMPLIFIERS, ETC. 


New Versatile Espey 
12-TUBE FM-AM CHASSIS 


$64.50 


* BUILT IN PRE-AMPLIFIER FOR G.E. 
VARIABLE RELUCTANCE PICKUP 

* WIDE RANGE AUDIO 

* MAY BE USED WITH A CRYSTAL 
MIKE AS A HOME P. A. SYSTEM 


12 tube FM 
erystal or G.FE 


McGee's new 1951 model AM chassis. 


Latest design with phono inputs for all 
types of record players, “ast 


reluctance. Receives standard broad 


550 to 1700 C and FM 88 to Wide range audio response (push-pull N 
and bass boost tone control. Loop antenna for broadcast and 300 ohm line type antenna, 
may be stapled in cabinet. Attractive r dial. Chassis size $Lexo 
high and 9” deep. Shipping 20 -CX. Made to sell at a much 
higher price McGee 64.50, speaker output matches 8 ohms). 
- chassis with our CU-14 -SO. 

7-CX chassis with cur 1 CU-14X and latest model 3 speed record changer 

stal cartridge, .45. 


mbination deal as above has the G.E. variable reluctance turn- 


r 
a- eo cartridge. All for only $106.6: 


LOOK AT THESE BARGAINS! 
TRAV-LER 3-WAY PORTABLE — $18.95 


A lucky e . mane makes this value possible Model 
5022 Trav-Le Way portable. Operates on 105 to 125 
volts Ac. or De, or self-contained batteries A full 2 
Xx superhet with ——, V pee speakér. Tube 

onent IRS, 1 1U tv plus rectifier Has 
vernier airplane dial s" smartly eeyte two-tone portable 

ivory plastic front panel and Ta or Red leather 


covered case Comps 
9x Sl 51 
50 to 

Performan e 
»s 7 Ibs with 
portable less batteries 8. 9s 
ea Battery kit for 
6714 volt 


*, 600 ke 


antenna is built i 
\ & tube 


fl ashiig cht 


VM 3-SPEED AUTOMATIC—$44.95 


cells. 


SPEAKER AND BAFFLE SALE 
8” SPEAKER AND BAFFLE $4.95 


Stock No, 818, Tan -* a” cove re ad, plywood slant 
i, 


5 mee ar z. Alnico \ 
€ special for 

or of 3 or more 
12" SPEAKER AND BAFFLE $6.95 


10” SPEAKER AND BAFFLE $6.95 


Stock No. CA-1 Tan leatherette covered 
Stock No, CA-12, Tan leatherette covered | plywood slant tope wall baffle plus a l2 
»lywood slant 1 wall baffle; plus 10 Quam, 4 ) Alnico nagnet PM 
Permafiux, 3.16 oz. Alnico V PM speaker. | speaker Popular Adjustacone _m« " a 
Only a few hundred to sell at $6.50 each, 6.95 each, 


terrific McGee value for only 
or each in lots of 3 or more. or $6.60 each in lots of 3 or more, 


GENERAL ELECTRIC 2-SPEED CHANGER SCOOP! 
WITH VARIABLE RELUCTANCE CARTRIDGES 


A terrific McGee scoop!! Look at these brand new 2 speed changers. All have General 
Electric variable reluctance pickups. (Note: G.E. pickups require a pre-amplifier.) Lowest 
prices for such high quality merchandise. Limited quantities available. Get your order 
in now. 


Vo oe oe oe ee 


P-10 $26.95 P-13 $21.95 P-12 $24.95 


and RPX-O041 with 1 
housed in a 


i 
Brand new in original 
t 15 E 


two separate plug-in hs 
mil sapphire stylus 

plastic head that plugs into 
cartons. Similar to Webster 
catalog No, P-10, McGee's 


automatic record 
Brand new, 


Electric catalog No. P-13 


ctured by the VM weight 13 Ibs factory 


General Electric, 2 spee 1 automatic record changer Plays 
P-12 $24.95 12” records of either 3 or 78 rpr 1 
separate plug-in 738 
RPX-041 with 1 mil 
chased separately are worth $11 Howe ver 
deluxe Changer base size 1034"x12 
catalog No. P-12, ma Milvs sukec 

an on sale at terrific saving at McGee Scoop price 
t plug = variable reluctance cartridges, for the low price of 


o A $60.00 
both General Electric, 


Changer 
with 
4.95 


Another special purchase offer! VM-975. 3 speed port- 

able automatic record changer. Housed in a_ deluxe 

leatherette case l4le x 7% x 8 high 

Famous VM _ Tri-O-Matic changer, plays alli 3} speed 

and all 3 sizes automatically 10 and 12 records 

be inter-mixed Flip-over crys 

the correct needle size for the 

5 ar playing. good quality 3 tube 

amplifier, a tone and volume control and he mag 
net PM speaker Regular dealer net is 


nber are available at the 
$44.95 each. Shipping weight 


3-SPEED PORTABLE—$18.95 


speed electric 
amplifier, (12AT6, SOB5S and 
ull size Alnico V magnet dynamic 

2 33g, 45 


1 limited nur 


price of only 


records 7 10” and 2"; 
Crystal pic kup * w ed all purpose speed 
“i style case, 121ex101Qx614 expertly 
with _tan Shippin weight v4 
84 


leathe rette. 
lodel %, deluxe. 3_ speed 


price $18.95 each, 


portable electric 
record player. Net lots of 3, $18.50 


each 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| brown 
| 
| 
| 
| 
| 
| 
| 
| 


3-SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO 3-SPEED $9495 


Regular $47.50 List Only 


Webster Chicago Model 


100-16 3 speed automatic record changer 
with crystal cartridge and all i Sapphire needle 1 needle 
plays ail re ords Base size 1 Shipping weight 14 Ibs 

j only as long as o special irchase 
Te r0s8Sible oe speed enanger, Model 
100-16, Sale price $24.9 


WEBSTER CHICAGO MODEL 100-2 ONLY $26.95 _ 


For the est time we offer the world famous Webster-Chic », model 100-2, Features 
v des — drops the records flat; air-cushi i to the turntable 
natically after the last record | play Plays all records 
; 7 nd > rpm New balance ur witt lectro-Voice 
A-Mz cartridge with dual needles. Ordinarily cost over $37.00. McGee offers 

the m for only $26.95 each. Bas« ize 12”x12%4 Shippir weight 14 Ibs 


V.M. 3-SPEED MODEL 406 $22.95 


, , , ' : VM model 406, deluxe 3 speed automatic record changer Plays the ull, Intermixes 
Genera Electric ware automatic record changer plays 10” an records of the speed. Equipped with a flip over crystal pickup with twin needles, 
P-10 $26.95 12” rec > 330g rpm. Pickup arm equipped with Base e, | Shipping weight 12 Ibs. VM-406. Net price $22.95. 

— 


GENERAL INSTRUMENT 3- SPEED $19.95 


Another tremendous McGee record 0p Only 500 to 


sell General strument speed re d cha r with 
. > — ee standard crystal eartridge and all permane needie. 
P- 13 $21 95 os i ve — pM. sp reed aut “wry Bag changer Brand spanking new Our first offe 1 3 spec ehanse 
2” records at ¢ ; or 78 rpm at less than $ We purchased a large quantity ane 
RPX-050, turn about variable reluctance cartridge il ~My ty we eee Fe ae 
knob selects the proper needle. Th C de each. € small manufacturer in lots of 48 or re 
purchased separately is $8.20. This fine changer comes ready equipped with the S680 cach . 


rtc red at the low price of self powered pre-amp for use with 
low gain inputs. Net price $8.95 extra. VM-950 3-SPEED CHANGER $29.62 
automatically . all speeds and all sizes 
AC self-powered preamplifier for General Electric variable reluctance 10 tila or 1 t3L6 or 78 ry m a d 10 and 
Eg-2 $8.95 pickup cartridges. This preamp is necessary if you use variable re records of the same speed "intermixed 12 7 Iq or 
luctance cartridges with any ordinary radio-phono connectior Some amplifiers are WET Ly off after the la record Size 
already equipped with the neces for this type of pickup Simply plug in any 5/16 ‘ : 
of the changers and plug preamp i radio phono input Stock No. EG-2 preamp VM-950, 3 speed changer with standard crystal wrtridge ane 
Net price $8.95. needies 1 and 3 mill for 3414, 45 and 78 rpm et price $29.62 
same 3 speed changer as ab except has metal base. Net 
ger with the new RPX-050 G.E. variable reluctance cartridge, 


for 341g, 45 and 78 rpn Net price $32.80 
changer as above with RPX-050 V.R. cartridge and 


use. Net price $35.19 


20-TUBE AM-FM RADIO PHONO COMBINATION $229.95 
ONLY 100 TO SELL 


Here is a sensational value 
PM 


50-WATT BOOSTER AMPLIFIER—$39.95 


2-Mike Pre-Amp. 
$1 


25-Watt Horn $28.95 50-Watt Booster $39.95 0.00 Extra. 


50-WATT BOOSTER Parallel 616 output tubes “Connect to your present. & 


push-pull 
if 


a booster or use with the PR-2 "re-amp to add the use of 2 m 

input he booster amplifier Rey one input jack and with 1 volt 

audio Booster has a 6 Ib. potted case high fidelity output transf 

with 4- 6 ohm voice coil, also 60 ohm and 250 ohm 

power supply with 50U4 rectifier Price includes tubes 

two variable controls are for master volume control and tone control Size 
8x @ x 141. Stock No. PA-55X. Shipping weight 26 Ibs. Sale price $39.95 ea 


plugs in directly oe the PA-55X Booster 
Dy 


2-MIKE PRE-AMP. Trae ne urs. Cy 


amplifier 


stal or Mikes pilus one low level 

input. urnished with 4 foot cables and plugs, for remote « of the 55 watt Booster 

Amplifier ry chassis size 5 x 34 x ock No, PR- with tubes 7F7 and 7N7. 
jet price $10. ea 

25-Watt Driver and 312-foot air column re-entrant Trumpet. The 

25-WATT HOR standard trumpet and driver you see the most on are 

roof, horn is spun aluminum, offered to you at a considerable savings. 


oe 


Shipping weight 20 Net price $28.95. 


r A 
3 gang condenser 1-AM plus a push-pull 
d 


10 watt amplifier arith microphone a 
pickup, plus a Webster 7( $31 and 78 rpr 
record changer; with separate i Ge ners al EFlectri 
reluctance heads wit! apphir plus 2 he 
PM speakers, plus this beautiful Cone hart cabinet 
tiful hand rubbed mahogany combination cabine 
$150.00 alone Cabinet is 37” high, 40 wide a 
top lifts in two sections coverir the 
r compartments The radio and recor 
are cut to fit the tuner ar changer The cha 
und speakers are shipped separately from _th« 


install them in the cabinet. No holes to cut, just hook them uf ShHIpE 
abinet alone is 160 Ibs Specify shipment via Express, Truck or Rail 
No. MD-PA55710. Special sale price, $229.95. 


3-Speed—Amplified Record Player Kit $12.95 
BUILD IT YOURSELF 


Complete kit of parts to build a 3 speed, amplified record player 
Kit features a leatherette covered base, speed rim drive phono 


motor, crystal pickup with an all purpose needle and a kit of parts 
to build a 2 tube AC-DC amplifier; including an Alnico V PM 
speaker. Plus, schematic diagram and tubes (70L7 and 12AT6 
A complete amplified record player kit. Nothing else to buy. 

No. RH-35, Shipping weight 10 Ibs Sale price, $12.95. 


XMAS SPECIAL—3-SPEED PLAYER ATTACHMENT $9.95 


An ideal Christmas gift and a full $10.00 worth. Perfect for 
the home and for the children’s play room. Every radio and 
TV shop should have one for testing purposes. Plugs into your 
radio, TV phono jack, or any amplifier Has a standard 


| crystal pickup with an all purpose 3 speed needle. Plays all 
3 speeds; 3314 45 and 78 rpm Operates on 110 volts, 60 
| cycle AC. Plywood leatherette covered base. Volume control. 


No amplifier or furnished). 


| $9.95 each 


speaker Stock AB-3, Net price 


Prices F.0.8. K.C 
Order 


McGEE RADIO COMPANY : 


Post Orders 


Balance Sen 


Send 25% Deposit with 
t ¢.0.0 
Include Postage 


TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 


With Parce 


RADIO & TELEVISION NEWS 
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NEW TELEVISION “SLAVE” KIT FOR 16 TO 20 INCH TUBE $3995 


COMPLETE (6 TO 20 INCH 
TELEVISION “SLAVE” KIT 


$3 92> TUBES 


FS Slave Kit, Model No, SK-21; for use with 16, 17 or 
° pee tubes well as 1 19 inch 
xe connected our present receiver 
size, to give remote ave unit 
to as a TV duplicator, You up the TV signal at the picture 
tube rid. The audio is picked up at the high side the audio gain control These two 
connections are all that is necessary on your present se two tube cathode follower 
is supplied with the slave kit so that there will be no loading of your present set 
The duplicator kit itself is 1444 wide and 21 les A ready punched 
complete hardwar kit is furnished. The circuit is straight forward 
» The circuit employs the llowing tubes 2) ¢€ horizontal 
lators 2) GALS phase detector and DC restorer, 61 ical output, 
audio, 6BQ6 horizo pnts al Output, GW4 dampe 2 high ‘votten 
syne. separator, jAGS are used the cathode follower 
This kit is the same  eanenelaniy as a full TV it except that 
All resistors, tube sockets, power transformer, etc., are ri 
diagram and instructions. WARNING: Only those who ui 
kit; as television is very complicated and should not be atte 
you are doing TV Duplica or Kit, Model SK-21, complet 
$39.95. Shipping weight 38 Ibs. 8” PM speaker, $2.95 extra 
for SK-21, $10.00 extra 17BP 1A 17 blackface picture 
20” blackface picture tube, $39.95 extra. (Specify when ordering, which picture tube that 


intend using.) 
———— 


you 


CONVERT TO A RECTANGULAR PICTURE 


With es “er kit you get a plastic mask, 70 degree de- 

flection vO da a S black face picture tul< plus 

Ji-X 14.000 Unive fly -bac " rizontal 

sformer tha iy Outpul tube and any sin- 

1B3 or ested diagram is furnished 

the transforme with several different output tubes 

We think this is the finest and best priced con- 

- in the country Shipped Truck or Express, only 

kit N TCK-14, with rectangular tube Net price $27.95 
kit N rCK-16, witt rectangular tube Net price 34.95 
kit No. TCK-17, with tule Net price 29.95 
kit No. TCK-20, with 20CP4A tube. Net price 49.95 


BUY YOUR WIDE RANGE “COAXIAL SPEAKER AT McGEE 
12” COAXIAL 15” COAXIAL 
PM $12.95 \ PM $19. 95 


50 retail val ue Only 239.98 i a full 

coaxial | oO ‘ arial PM 

PM speaker of quality ® ope aker, with ‘> ite. high 
filter i 


radios of the 


, +E: below 
we 17.500 CPS. 
bass 


Matches 8 purchase makes this 
output of radio p possible. Full 32 oz 
iplifier ide é rnet in the woofer. 5 
range respons t 17 CPS. Model % tweeter. Model P15-9 
No. CU-14X Roy wt. 9 ibs Special sale Ship wt 11 Ibs. Sale 
price, $12.95 ™“. - » price, nas 9s. 
” 
QUAM 12” SPEAKERS RCA wore $25.95 
é~ 
3 FOR $15. 00 ey ; Bra —, new, ir i 1 rt Gen- 
ine RCA 16GP4 metal © picture 
Quam, 12 4.64 oz. Alnico V > vag: - — a 
magnet PM ‘speakers, with adjust = ee - ~ 
able cones. Only 500 to sell at this condition 
cl pgp Ay Ag A Re days. Sale price. $25.95 tw 
$15.00. for only $50.0 


COMPLETE 17” TO 20” T.V. KIT 


ye AC-TRANS-TYPE 95 

% CONVENTIONAL CIRCUIT LESS TUBES 
ze READY WIRED 12 CHANNEL T.V. FRONT END 
% 10° DEFLECTION % CERAMIC FLYBACK 
oe KIT OF TUBES EXCEPT KINE $16.95 & (7BP4A $21. 95 | EXTRA 


A complete kit of parts to build an AC transformer operated television chassis for use 
with a 16, 17 or 20 inch rectangular picture tube The 12 channel Sarkes Tarzain tuner 
is ready wired. The 4 tube video IF strip is also wired Circuit is of the conventional 
accepted design, with latest ceramic type flyback high voltag supply. Chassis is ready 
punched, Warning Do not buy this kit ur you understand Television and elec 
tronics. It is difficult to wire We furnish schematic and photos. Kit model WH 20 
ship weight 40 Ibs., s all tubes $59.95. Kit of 19 tubes but less picture tube $16.95 


es 
extra. 17 inch 17BP4A $21.95 extra 


SARKES TARZIAN 3-TUBE 
T.V. TUNER $795 


This ere ar Sarkes-Tarzian televis » fr 


20CP4 inch 


tube $39.95 extra. 


ais 


rect 


t end is widely 


used t& The 13 channel yotary switch type with 
individ — 4 tuned oils. Price includ sche atic dia 
‘ “6 ane 6OAGS mixer 
act er and 
to hook up to a 
’ M sed with either 
interearrier or separate sound IF cir ts 
Built-in fine frequency control 
weight s. Sarkes-Tarzian Type 2 T\ 
tuner with tubes net $7.95 
Combination deal. Sarkes-Tarzian TV tun- 
er and 205-XX video coil kit, both for .. $14.95 
Sarkes-Tarzian Type 3—Same as Type 2 has input IF 
coil built-on Tapped for sound IF cha Net. $9.95 
Above tuners offered with either 2s or inch shaft length 
3-tube a with a but no fine tuning. With tubes 12AT7 and 
-95 withe when 


Tarzian tuner 
J $7 


RCA T.V. FRONT END 


$9.95 
Territic buy on this RCA TV tuner rited quantity . 
of the famous original 201E1, 1 wired and 
tested TV front end tuners. Ready r TV video 
IF strip. Offered at a sacrifice rice ginally $44.00, now 
only $9.95 each, less tubes. You'll on this item 
3-16 tubes are required. Stock No. I front end tuner f y 
$9.95 each, two for $19.00. 636 tubes extra 
New RCA Printed Circuit Tuner complete 6BC5 and 636 
Tubes $19.95. . 
Sale 
GENERAL INST. T.V. FRONT END *rice $7.95 
All completely wired, brand new d pre-ali ed. 13 channel selector 
incorporating fixed inductance ar nd Variable capacitance onverter 
—— transformer is attached to t coupled direct to separate sound 
and video f 1636 tubes are required tuilt in fine ene : 
yinai factory cost over $20.00, Weight 4 Ibs. Stock 
” tubes Net price $ " 

71-13PX Same as above only not in new condition, Have 

ts, but guaranteed a good value—less tubes. G, Inst. Tuner 

net $2.95. . 

he above G.I. tuners are available with either 6 ° = 
lle shafts Specify which shaft you desire when « ~~ HA 9 636 
tubes 99¢ each, extra. 


- ee 
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7-TUBE FM-AM TUNER Ss 


SENSATIONAL NEW 2-BAND RADIO KIT ONLY $1 


MODEL ME6-2 $14.95 
NEW MODEL 6-TUBE, 2-BAND RADIO KIT 


A FULL 2-GANG SUPERHET KIT 
RECEIVES 550-1600 KC PLUS 6-18 M.C. 


MODEL RAL-8 


* AC SELF POWERED $299 


*& 3GANG TUNING *% A COMPLETE KIT 


McGee has ready for delivery, this self powered AC, 7 tube FM and AM superhet . P e . 
tuner kit Suild yourself a professional looking tuner that may be connected to any Mc e’s new 1951, 6 tube; AC-DC 2 band radio kit. Receives broadcast, or 10 
audio amplifier. Receives broadca 1650 ke and FM 88 to 108 me 4 3 gang 1600 ke and short wave, 6 to 18 mc. <A straight forward superhet circuit with gang 
tuning condenser is used on both FM and AM. This extra stage of TRF makes 8 tuning condenser, 456 ke LF. tran-formers, et speaker illuminated slide ruk 
smoother working tuner 2 ’ stages on FM and one IF stage on AM (LF. fre dial. Everything furnished, including tub 128K7, R.F., 12K8 mixer, 128SK7 LF 
quency 456 and 10.7 me) Lighted slide rule dial with metal escutcheon plate Our 128Q7 detector, Ist audio, 35L6 output E ct diagram and a photo showing 
own lab designed and wired an ori Nt t Cha view of underside of completely wired chassis. The chassis pan and dial parts are fac- 
2 ig and ne 1 ~ “roy fur tory production, With this kit, you can build a commercial looking and factory quality 

ixer, ose., GRBAC r., OBA limit 
ist soniiien plus rectitier and diagrams ’ 2 band radio, housed in a streamlined plastic cabinet. Size: 13 x 6% x 6% Stock 
price $29.95 \ ME6-2, shipping weight 10 Ibs N $14.95. 

. 
- ' 
Broadcast Tuner Kit. 3-Gang Wide Range sy 831.8 . 95 
Tuning. i Model 1x5 Kit Only $3 
e Complete Kit, $12.95 A complete kit. including tubes « 3-GANG TUNING 
elf-powered, 3-gang superhet 7F7 ; 

tuner kit with R.F. stage. Whe MIKE INPUT 

ired according to our diagran t 
will make a quality br i puts for radi y ki - 12 WATT 
east tuner (5 650 pickup (crystal or v sriable reluc- 
for use with any amplifier Don't class this with tance nd either crystal r dynamic 

rdinary tuners: s has its own power tra ansformer andi Output rmer ate he s 8 HI-FI AUDIO 

complete kit 1 lia I ohn ice coil Twi lectronic tone " . 

ind tubes, 6AU6 . 6BES ilator R F., ¢ At 6 pn ‘ bass and treb le with range selector switch for either juke BASS-TREBLE “4 
I.F. detector, GALS diode, AVC rectifier. Connect box quality with heavy bass rest se or brilliant symphonic range s ~ ~ e 
te any audio amplifier Ideal for with our S-2020 The best quality amplifier kit we know how to make Has a very BOOST ee 
TM-16 or 7X5 amplifier kits Chassis »x4x wide range output and heavy wer transformer. Response 18 to 
41%” higt Paipping weight, 7 Ibs Bre aaie ast tuner 20, 000 CPs. 8 tube all triode amp lifer kit, complete with tubes 
kit Model BT-38X Net price "$12. 95 5 Ibs. Net $37.95 


ees A NEW 1951 ALL-PURPOSE RADIO KIT 
5-Tube Broadcast Sullé Voor Owe 6-TUBE ~ Sauer " 

SUPER e Phono-Mike AC- - _ 10-Tube Broadcast (550 to 1700 ke) Radio Kit for cus- 

HET RADIO Broadcaster tom builders. Features 3-gang superhet circuit with 

KIT $12.95 Kit Model DE-6R A.V.C., high gain IF circuit, 8” slide rule dial. 

Model RS-5 ao this simple it ¢ c Chassis size 1216” long 10” front to back, 619” 

_— F tube AC build a t-tube phono high Audio inputs for a crystal or dynamic mike, 
ne superheterodyne - a - 
satte & iH ; oscillator that also d record changer or player. Tone compensation for 
antenr “> 1 r ~ _- L.A — any standard crystal pick-up or General Electric variable 

itenna anc 2 ang » ast ove . on A New 2-band radio chassis . featu reluctance Push-pull 6V6 output tubes hielded 

a . > . dio itt our ho about ) fe » ire , V pu une one 
condenser, with lignesd slide rule dias 10 ) to 1500 1 % ves coy In ke or | 2:88ne tuning, full AC circuit with power 7 nich fidelity output transformer matches 8 ohm PM 
and tiv —~ t. Receives 000 to 1500 ke. Inputs for cry os u transformer. complete with diagram. al! 

vd attractive plastic cabinet eceive crystal phono pickup. Fade Y | fade . 6SK7 F.. 6SA7 mixer speaker, husky power transformer, 2 tone controls for 
broadcast, 550 to 1650 ke. Full size | trom mike to record. Ideal for @ some P.A audio, 6V6 output, plus | Separate bass and treble boost. A complete kit, in- 
dynamic speaker, matched 456 I.F.’s, | system, baby listener and home entertair size, 7” deep, 6” high cluding tubes 6SK7 R.F., GSAT mixer, 6SK7 I.F 
automatic volume control. This is a j ment A complete kit of parts includ: slide rule dial. Very 6H6 detector, AVC, 6SQ7 1st audio, 12AX7 variable 
complete radio kit. Everything furn- gn or Model DE-6R. Net price. 7.95. raight forward ' mike amplifier, 12AX7 phase invertor 
ished, including diagram 1 ; T. wired ne ae. aaa re) c i te eucont , plus rectifier, diagram and instructions 
tubes: 12K8 mixer, 12SK7 = teense on on binet ot ranstormer | shipping weight 18 Ibs. Stock No, BK-R10, Net price 

led microphone. unit, only 1” art a kit Stock No ~ . 
detector, Ist audio, 50L6 « d ick. Specify hidder ne w 9 Ibs. Net price $29.95. 10” PM speaker, $6.95 extra. Crystal mike 
rectifier. Shipping weight “ mike when A -#.. Stock No, T-001. Net $16.95. 6” eat *. ohne $2.79 extra, 8 and desk stand, $4.95 extra. 12” coaxial speaker 
No, RS-5. Net price $12.95. $3.95 extra PM Py 49 « $12.95 extra. 
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Sensational TV 


BARGAINS! 
a vaet 


5 ELEMENT TV ANTENNA 


Excellent Wtetures | in Fringe Areas 


HIGH GAIN er larpe steadier 
PERFECT PICTURES IN FRINGE AREAS 


interference from ghosts and noise due to a ¢ 


three directors, d one reflector. 
MATCHES 300 ouMs IMPEDANCE 
provides additional age — 
clamp prevents antenna 
conditions. STURDY 
TION No return calls 


Molded in sulata ” 
+ ive design mast 
g canting under any 
TROUBLE: FREE CONSTRUC- 
No broken elements. Stands 
Elements of extra heavy 
1luminum-clamped top and bottom. — QUICK RIG 
Just swing elements into 
line and tighten wing nuts. Simple quick 
easy Available for any channel, high or low band 
Specify number of channel desire 


Channels 2 , $6. 95 Channels 7 to 13 $3.95 
Shipping Weight—51l2 Ibs. Low Band. 
Shipping Weig rht—3 Ibs. Hi-Band. 

SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


Rocket DIRECTRONIC 

MOTORLESS 

TV ANTENNA 
360° 


Electronically 
Switched Beam 
———__. @ No Motors 
® No Roof 
Orientation 
@ No Electric 
Power 

®@ No Ghosts 
The Directron- 
ic 18 element, 
360° antenna 
is the finest 
for ultrafringe 
or metropoli- 
tan reception 
The HI-PAC 
molded  insu- 
lator is a ma- 
terial of ex- 
treme tensile 
strength not 
affected by 
weather or temperature, either moma ally or 
electrically. Included in the AX- Service- 
men's Arrey’’ are 

18 hi-tensile aluminum alloy elements 

1 set of connecting st Pas (3) 

Universal U Clamps for masts to 142 

Directronic Beam Selector 

75 feet of Tri-X Cable 


1 stacked array per carton 


AX-599 Direc- 
tronic. As shown, 
$s 


Weight 38 Ibs, 


AX-56 Directronic, 6 element Single. ....++- $ 9.05 
"Weight 4 Ibs 

AX-566 Directronic, as 2 element Stacked...... 14.25 

AX-59 Directronic, hy “element Single beewseaes 9.95 
Weight 514 Ibs 

All above antenna prices include Tri-X Cable and 

Switch 


SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


Rocket ALL CHANNEL 
CONICALS 
This sturdy, all-alu- 


minum eco ara ted 
rv antenna i de 


rack 

I channels 2-1: 
Uni Directic mm al Maximum signal to noise ratio For 
use with 7 »0-300 ohm lines. Low inception angle. 
Complete with all hardware—less mast 
Single Bay.. 3.7 Stacked Array with Tic 
Shipping Weighs 31 Ibs Ss. 20 each 

“ ” . Shipping We it 


ight 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 


1%” 0.0 
Mast Steel (Dualcoted) 5’ crimped ceece $1.05 
Mast Steel (Duale ter 1) 10° ° o° ° . $1.95 
Mast Steel (Zine plated) 10’ euen . $1.59 
Mast Connectors for 114” O.D. Mast—10” long 49c 
$ Conductor Motor Wire . eee Ze ft. 
4 Conductor Motor Wire e020 ees -4c ft. 
Peak Roof Saddles (Will take up to 1lg ”" O.D. .$1.49 
Twin Les 300 Ohm— Mil—Solid 2uec ft. 
Twin Lead 300 Ohm 7/28 Stranded .3c ft. 
Double Stacking peat bo for stacking 

Arrays " ee eesesesecseseses $1 set 


Aluminum Guy Line 7/18—Stranded—300 it.coil. th 95 


Arrestors (TV-Lightning) 


. ic 

Chimney Mount—Complete with Str: aps ° ° $1.19 
Coax—72 Ohm ee 6i2c ft 
Guy Wire—Galvanized—4 strand #20:..:.: tac ft 
Guy Wire—Galvanized—6 strand #20........ Yac ft. 
Guy Wire—Galvanized ae strand 220 iic ft. 
Booste re—Anchor—10 1- cocceressesceccs $22.50 
Tec—S-50 Ee coescseesces $26.97 


Stand-off Screw Insulators—3” for 300 Ohm. |$2.75 ¢ 
Stand-off Screw Insulators—7” for 300 Ohm ‘35:33 c 
5 


Strap Clamp Stand-off Insulators—3”....... oc 
omece May 34 To euanee witwewrT NOTICE 
PRICES F.0.8 LEVELLAND, @HI10 


ver gm Service, ‘ten Desk RN-12 


THE HOUSE OF TV VALUES 


DELCO BLDG. CLEVELAND 3, OHIO 


90 


4 SRR se = 


For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. I 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 


By mentioning RADIO & 


MOBILE CONVERTERS 

Mallard Mfg. Company, 6025 North 
Keystone Avenue, Chicago 30, Illinois 
has announced the availability of a 
new series of converters which provide 
improved mobile reception on the 10, 
20, and 75 meter bands. 

Featuring nylon gear drive and slug- 
tuned coils, the new units are said to be 
exceptionally sensitive and to possess 
unusual stability under the adverse 
conditions of mobile operations. Dials 
are accurately calibrated and ample 
bandspread makes tuning easy. The 
nylon gear dial is translucent and il- 
luminated from the rear to eliminate 
glare for night-time operation. 

The “Mallard” 10N, 20N, and 75N 
converters provide single band recep- 
tion on the amateur bands indicated 
by the model numbers. They use 6AB4 
oscillators which function efficiently 
even with low battery voltages com- 
mon at sub-freezing temperatures. 

The 10-20 converter provides recep- 
tion on both the 10 and 20 meter bands 


and is available with or without built- 
in noise limiter. Bandswitching is ac- 
complished by means of an ingenious 
two-position sliding switch board that 
permits short leads, thus assuring high 
efficiency for two-band operation. 

Descriptive literature is available 
from the company. 


VARIABLE RESISTOR 

Chicago Telephone Supply Corpora- 
tion, Elkhart, Indiana is now market- 
ing a new variable resistor which is 
said to exceed present military specifi- 
cations for this type of component. 

The new Type 90 is manufactured 
from specially developed materials 
which will operate over a range of 
from —55 to + 150 degrees C and from 
utter dryness to saturation humidity. 
The unit is available with locking 
bushing, high torque, and water sealed 
bearings and mounting. Straight tan- 
dem construction is available with 
panel and rear sections operating sep- 
arately from concentric shafts, as well 
as concentric shaft tandem with panel 


and rear sections operating separately 
from concentric shafts. 

The Type 90 measures 15/16” 
ameter and comes in 1 w. 
70 degrees C) with 500 v. 
across the end terminals. 


in di- 
ratings (at 
maximum 


NEW TAPE RECORDER 
The Wiilcox-Gay Corporation, Char- 
lotte, Michigan has introduced a com- 


pletely new model tape recorder which 
features several exclusive “firsts” in 
the industry. 

Known as the 2A10, the new unit 
features fully automatic push-button 
operation. Five push-buttons control 
the functions of record, playback, for- 
ward and reverse wind, and stop. The 
instrument handles all necessary ad- 
justments instantly and automatically 

The entire unit weighs less than 20 
pounds and measures 12 x 14 x 7 inches 
The carrying case is done in two-tone 
leatherette. The newly-designed con- 
trol panel carries out the exterior two- 
tone colors highlighted with a clear 
plastic grille. 

The Model 2A10 provides speeds of 
3%” and 7 A companion model, 
the 2A11, offers standard 3%” and 
174” speeds. 


SMALL PARTS STORAGE 
Triangle Jack Company, Inc., Wichita, 


Kansas has developed an ingenious de- 


vice which should be of interest to 
service technicians, hams, and hobby- 
ists. 

Known as the “Jiffi-Klip,” this new 
shop sheif has special brackets on its 
under side to accept standard pint 
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| “ie PLATT MUST BE POTTED! 


LOOK WHAT HE’S GIVING AWAY 
FREE 10 cELeBRATE HIS ANNIVERSARY! 


GRAND FIRST PRIZE! 


WIN AN ALL-EXPENSE ~ x 
PAID FLORIDA WINTER VACATION * wx ' 


(Includes all travel expenses no matter where you live, hotels, ~ae _ ; 
meals, and incidentals.) i 


PLUS WHETHER YOU ENTER THIS CONTEST 


OR NOT 
ALL YOU MUST DO TO WIN ANY OF THE {6 PRIZES LISTED ABOVE 1. 


5 SECOND PRIZES! 


$10 credit on any item in this advertise- 


ment. 
10 THIRD PRIZES! 


$5 credit on any item in this advertise- 
ment. 


rt gl 
«he are — sur 
name and add entry to Plate Electre mics 
. ° efore dere Ive latt ttest is open 
IS COMPLETE Platt's prices defy compare, (ai) men and w he 
Can't be equalled anywhere, tising agency, and families. 4: Entries 
P| : will bee dyed inality and uniqueness 
THIS JINGLE ay it smart and you will see, on prize aw individual. "No! entries 
\ “ rned the ert f Platt 
i 1 ur ¥ of thi r yooment when 
Make your last line rhyme with the 3rd line shown t_above.) } hia hE. Teles ish mn 7 mon and 
BC-221 Frequency Meter AIRBORNE | EQUIPMENT TRANSMITTER- RECEIVER 
Real Value! QUANTITY IS LIMITED Designed for Aircraft Navy Model ABA-1 
—so first co erved hey T-85 APT-S UHF Transmitter (CG 43AAG) 
are just like new, with original cali Radar Set AN/APT of cs 
bration chart tang 20,000 sehen on 00 or 135 cek Army Model SCR-515A, 
KC w ah os aa A.C. at 400 to 2600 ri known as the BC-645 
ranges omplete with cles reqt ing 640 olt 
crystal ond tubes » $108. 50 ge Go glee 450 MC 
. factor. Complete with all 15 Tubes 
a Field F tubes. Brand new in origi- BRAND NEW-—ORIGINAL CARTON 
wr ‘ Te'ephones < L-8 nal paching. $i 19 50 Can be n ted for phone or CW 2-way 
- “+ Q > . cor nication. Covering for the following bands 
é wy RADIO A TERRIFIC BUY AT ONLY 120-450 MC ham band, 450-460 MC for fixed or 
l« ely mobile 160-470 MC for citizens, 470 500 MC 
a i electr : FILTER RADIO COMPASS tele on experimental Size 10! «13 x43, 
ty ested Cont ws 15 tubes: 4—7F7T, 4—THT, 2—7 2—— 
Can easily be con- | ct ‘ - GF6. 2-955, 12-WE-316A 4 my st »b 86 ‘plete 
ty ' ell r arily used for aircra sho t . 
} at i ' f verted for . with navigati n Frequency range s mows above 
j \ F — ny t f tran 100 K¢ 1750 KC in 4 ONLY 4.95 
UARAN 4 receivers bands | le yn 5 
/ ) Te ke itters an waite, £00 entice A. © SHIP-TO-SHORE BC-223 TRANSMITTER 
‘ F ONLY $1.29 lat nsis 
' ¢f . $18.95 A 30 watt Transmitter, 
t Radio Control Box ideal for sh to-shore or 
id al -7. Loop LI Loop Dehydrator, Indicator Ham Rig c coanal or MO 
7 BEACON RECEIVER BC 1206 c I-81- A and I-82-A. Relay +} 22, Coupling MC-203, control on four prese- 
Cord CD-365, Plugs PL- -~ 2 18, 122. Thorough lected channels. 2000 to 
' a oe tested and rec at A ated “i by experienced person 5250 Ke Use of & plug- 
e ~Sartsen nel presently engaged in manufacturing for defense in coils, five tubes: 2— 
Frequency Range—105 K¢ he and rans and TI 
to 420 KC, IF requency— ONLY $ 149.50 -18-25 tuning units 
135 ~=«=KE Receive Sensi TRANSMITTER $39.95 
tivity—% Microvolts for 10 TUBES 5.95 
Milliwatts output Output ES ae” lle Cr, @4=<£©<=—~=C gam eannlllllltt—iCiéd:C CEES URES . wc ccc cc ccces -Each 4.25 
Impedance—300 Ohms and SCR-27N 


1000 Ohms to be pe ver 
—250 Milliwatts, Vo 


i internally, Po 


ne Control—RI 
trol, Power Supply——24-28 Volts Aeroplane Battery, 
75 Amperes 


Current—.75 BRAND NEW—ONLY $ { 0.95 2 


18.95 


SENSATIONAL SAVING! 
DYNAMOTOR 


COMMAND and 
ARC-5 Equipment 


PRE-AMPLIFIER = RECEIVERS For _ 12 Power Supply for 
MODEL K-1 sep NES ART- 
BC-453—190 to 550 KC $17.95 $37.50 
| The K-1 is used t BC-454—3 to 6 MC. 11.95 18.95 Now 15 9 
amplify output level BC-455—6 to 9 MC 8.95 11.95 ONLY . complete 
or microphone ind 
phonographs. Operates on 24-28 VDC. can be « on- TRANSMITTERS 
verted to 110 Af Cor 1es complete with PL 55 BC-457—4 to 5.3 MC 7.95 12.95 
plug and 2 foot 119-B cord, 2 terminal blocks and | BC-498—5.3 to 7 Me Ro Me yy ARMY 
instruction book BC-459—7 to 9.1 MC 16.95 27.50 
BRAND NEW TEST ANS0A Antenna 
ADDITIONAL EQUIPMENT UNIT for 49 
BC-456 Modulator 3.95 6.95 af BC-64 c 
} Multitester Foundation BIAS METER 1-914 2p» See 2-95 = $98 1-236 C-645 
' Contains a zero center 3! round + wrt! oo Ry A epapagaeay Lr 4 $-Ss Meter is contained in a metal box 512” 
t M: arion voltmeter calibrated 0-100 volts Plugs: PL-147. 148, 151 152, 153, long x 3 wide x 3444” deep. Comes 
each side Movement is one mill each 154 156—EACH 1.25 complete with test leads and instruction 
side of center The unit is mounte d in Flexible Shafting with gear to fit book. Can be used for testing between 
Then a} Receivers 1.69 AG . 
a steel box 7°x5"x4! and contains 8 ay 3 Receiver Rack 2.25 C and DC measuring resistances 
contact push button, line cord dual 100 2 Transmitter Rack 1.69 circuits checking fuses and testing 


MFD at 200 V DC condenser, 
tiometer 6 IRC 1% wire wo und non-inductive re- 
sistors: one 400 ohm, two 2500 ohm, one 5000 
ohm, one 10,000 ohm, one 15,000 ohm. Excelle - 
for building a zero ce nte r multitester with ranges of 


a poten- 


capacitors. 


ony $5295 


DUAL PURPOSE 
EMERGENCY UNIT 


HEADSETS 


HS-33 low impedance with cord and 
plug. used, fine condit 


ion 
lance, BRAND NEW 


NOW! Fill Your Battery 


’ ti . 
te 40, 200, OCS mPLETE Gnane naw 9 1008 with ‘car pads, cond and PLS plus. rae ee oN © Cinguten 
; ~ . ' mguisher 

VHF Excellently Reconditioned Guaranteed . dition inns: 1,98 “aattery © Tigao 
ov & SCR-522 —. PG gy ie 
= 66 | airsorne commano T9/APQ-2 A'ut 0 Mtr. Especially recom 
EQUIPMENT RADAR TRANSMITTER yr ended for ns 
eeess 66 Frequency Range 100 to 80/115 V 400-260-26 VDC. De- SEE Guaranteed. by ‘mtr 


care, prevents 
battery break 
dow ns, fits all 


156 mes. in 4 channels 


si ed p a y ors -ra- 
receiver and tranemit- 7 igned primarily for aircraft opera 


r he for 
ter. Crystal controlled tion. rs, instantly installed en Gg A 
Complete equipment NEW $42 50 flats or fire: 
. + 
Consists of trans/rec, ONLY $1.95 


ONLY $2.29 each 


COMPLETE 


PLATT ELECTRONICS CORP. 


NEW YORK 13,N. Y 


control box BC-602 
dynamotor PE-94, 
AN104A antenna, plugs, 

te. Power input with 
PE- 94 is 28 v 


tata tad tetntetetrtntetrte tn teled e tated teeta tele tentetrteeetetetecesteearinenirttintil 


Minimum Order $2.00 

immediate Delivery — Send 

25% ones 8 oe dD. ay 
sh s 

Only $99. 50 (nN. V:C. ‘residents | -— sales tax 

BRAND NEW—PRICES ON REQUEST to your remittan 
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Biecwscainty testea—Complete as Shown. 
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DEPT. A, 489 BROOME ST.., 
PHONES: WO 4-0827 and WO 4-0828 


December, bi | 


MERIT 


TV full-tine* Components For 
improvement, Replacement, Conversion 


92 


SELL IMPROVED RECEPTION 


MERIT “TV Kit #1000 for edge to edge 
focus—contains MFD-70 Cosine Yoke, 
HVO-7 Universal Flyback and MWC-1 
Width Linearity Control. Keep a Kit handy 
— you'll get plus business and a reputa- 
tien for “know-how.” 


MFD-70 . . . original of the 
“cosine” series —low horz, 
high vert inductance. Used 
by such famous sets as 
Radio Craftsman. Cosine Yokes will im- 
prove 10,000,000 sets now in use! 


MERIT...HQ for TV Service Aids 


MERIT’s 1952 Catalog #52TT now avail- 
able . . . introducing MERIT IF-RF Coils, 
includes Coil & Transformer data, listings. 
Other MERIT service aids: TV Rep! Guide 
#404, Sept. "51 issue— covers 3000 mod- 
els, chassis of 82 mfirs; Cross Ref Data 
on IF-RF Coils, Form #14. Write: Merit 
Coil and Transformer Cérporation, 4425 
North Clark Street, Chicago 40. 


These three MERIT extras help you: 


® Exclusive: Tape- { 
marked with specs 
and hook-up data 


© Full technical data packed with 
every item 


Aisted in Howard Sams Photo- 
' facts 


* Merit is meeting the TV 


~~ , 
and conversion demand 
with. line as complete as 
our advance information 
werrants! 


BURTON BROWNE ADVERTISING 


salad dressing or Mason jars. The 
glass jars give visibility and immediate 
access to the parts needed. The jars 
snap in and out easily. 

The shelf is designed to mount on a 
flat wall or to fit between 16” center- 
to-center exposed studding. It can 
also be attached to the underside of 
existing shelves to provide needed 
bracket facilities. Construction is of 
heavy gauge metal with crackle finish 
color coating. 

The line will later be expanded to 
include 8, 4, and 2 oz. jars. 


POWER SUPPLY 

Kepco Laboratories, Inc., 149-14 41st 
Avenue, Flushing, New York has just 
released a new 1000 watt, 50 ma. regu- 
lated power supply, the Model 1020. 

Characterized by excellent regula- 
tion, low ripple content, and low out- 
put impedance, the new unit is con- 
tinuously variable from 0 to 1000 volts 
and delivers from 0 to 50 ma. In the 
range 100-1000 volts, the output volt- 
age variation is less than .1 per-cent 
for both line fluctuations from 105-125 
volts and load variation from minimum 
to maximum current. In the range 
30-100 volts, the output voltage varia- 
tion is less than 142 per-cent for both 
line fluctuations from 105-125 volts and 
load variation from minimum to maxi- 
mum current. Ripple is less than 10 
millivolts. 


The power supply includes input and 
output fuses, power “on-off switch, 
high voltage “on-off” switch, high volt- 
age control on the front panel. The 
high voltage d.c. terminals are clearly 


marked on the front panel. Either 
positive or negative terminals of the 
high voltage supply may be grounded. 

The unit is designed for relay rack 
mounting or bench use. It measures 
10%” high, 13” deep, 19” wide, and 
weighs 66 pounds. 


SMALL CONTROL 
Clarostat Mfg. Co., Inc., Dover, New 
Hampshire has added a new 15/16” 


diameter volume control to its line of 
replacement units. 

For some time past, the Series G 
(built-in-shaft) and Series AG (attach- 
able “Pick-A-Shaft’’) controls in the 
15/16” diameter size have been avail- 
able in regular jobber stock. The “Ad- 
A-Switch” has not been available until 
now. The company is now supplying 
its jobbers with this UL-Approved at- 
tachable switch. 

The Series SWB or 15/16” “Ad-A- 
Switch” is obtainable in s.p.s.t., three- 
way no “off” position s.p.d.t., and d.p.- 
s.t. A T-shaped section of the control's 
dust cap is simply pried up, turned 90 
degrees and taken off, exposing the 
switch-throwing mechanism. The “Ad- 
A-Switch” readily slips into place. 


TWO-WAY RADIO ANTENNAS 
Master Mobile Mounts, Inc., P.O. 
Box 1817, Los Angeles 36, California 
is currently in production on several 
new antennas for mobile applications. 
The No. 113 is a quarter-wave roof- 
top design for police, fire, ham, and 
(Continued on page 134) 
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MIDWEST 


20-Inch 
TELEVISION 


20-inch Television- RADIO or TELEVISION 


Radio - Phono LIMITED TIME ONLY! 


5 illuminated 
TELEVISION CLOCK 


Given With Every 
Purchase of a MIDWEST 


CHASSIS 
and SPEAKER 


—for easy installation 
in your own cabinet. 


New 1952 MIDWEST “CONSTELLATION” 
20-inch TELEVISION CONSOLE 


An entirely new line of 
radios featuring the 
powerful Series 16 five 
wave band AM-FM 

adio Chassis and the 
magnificent Symphony 
Grand Radio-Phonograph 
with 3-Speed Automatic 
Intermix Record Player. 


9 
Fy AEE bs: ee 4 ie ge 
didi cha erties cid sSisSuaend coe a 


We Pay Transportation Charges = ow ; 
a I 


a 
EMIDWEST RADIO & TELEVISION CORP. 
g Dept. 375, 909 BROADWAY e CINCINNATI 2, OHIO 
' 


Ld NAME 


ADDRESS — 


city a 
Asaeeune 


For This NEW 1952 


FREE te.evision 
RADIO CATALOG 


if You Live In One of These > Cities 


Phone and Ask for Your Catalog 
NEW YORK MUrray Hill 2-6810 
CHICAGO STate 2-5600 
PITTSBURGH GRant 1-0609 
CLEVELAND PRospect 1-7450 
DETROIT WOodward 3-1233 
ST. LOUIS GRand 1161 
PHILADELPHIA LOcust 4-1035 


~~ 5 
WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR Ic POSTCARD 


Please send me your new FREE 1952 Catalog. 
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You Can Build This Fine, Precise 
Vacuum-Tube Voltmeter 


You get more for your money when 


FOR Goop TV INSTALLATIONS pects eats 


ALLIANCE TENNA-ROTORS {|e The first time Olson ~h vm. At 

The Alliance Tenna- lls offered these handy to be witho 1 

Rotor makes it possible ; . a al 4 piece of test equipment, Easily as- 

for you t as am or ri -) setl-ou vu - = sembled in one or two evenings 

turr ur ‘ t you need Instruction book is printed in two 

direc st M3 ; Ree Engi- 4 colors which shows y o actly 

Within range. Whe are durable steel finished with baked en- is “explained. LOOK AT THESk 

turned the ‘six : conventions sine “of ‘Bae been.” 234" Road SE SOC: 9-S-25-250-500- 

ere y . _ volts. : -S- - 0-500- 
aw « ~~. Wide, 114” High, and each is equipped . 

the cette inegenned BM Wide i Bian, ad acne Sauipe 4900, Voits., Ohms: 0.1000.10. 

clearer ‘ture. T . Drawers have safety catches will not —20 to +5508 VOLTAGE RANGE 

‘ spill conte: if pulled out too far. Kit For Up t 1 

‘lo or : . y AY ATE ABLE IN 6 SIZES p to 30,000 — Precise 

close 1 @ p it *robe 


¥ 


Mode! 999 High axe Prot 
root housing, fac vw A lubric ated for life. Bes aring are stainless steel. . De gt ry PRICE P v jum 
Works in any v eathe Guaranteed for a iil year. Approved by Un- Drawers »>mpart ‘Se 
Gerwriters’ Laboratories. Cau be used on ail masts up 13%” diam- ents), 6 ‘deep 65s" $3.59 with every single part including the cab 
eter, Takes up to a 20 Ib, antenna For heavier antennas also order - 8” hi meter tubes, internal battery, te 
the gprue Bearing Bracket shown below. Operates or 5 60 ¥ Drawers 16 com- igs, and full instructions. Operates on 105- 

C 30 watts. Rotates clockwise or counter- clockwise ‘full 360 at tments), 6” dee p, 4.95 AC 60 cycles. Case Size 912"x6"x5 
RPM. Available in 3 models. Shpg. wt. 15 Ibs oy 


wide, 8” hi : ALSO AVAILABLE COMPLETELY WIRED ’ 
AU-15. MODEL ATR. Tenna-Rotor with control box 53 X-233 ore Dri me i8 com- 6.59 Model 909-w 4.98 
Which shows end of 360° rotation by means of an in- ms artments 6 deep, 
dicator lamp on control box. I not show - "wide b . _ PRECISE HIGH VOLTAGE PROBE. 
I cata wakante 


oes direc- 8s high 

tion of antenna, ach 24 bri awers (72 ¢ o m- increase voltag 
AU-12. MODEL D1 Tenna-Rotor with control box which employs an X- 252 >» partments 

indie: itor dial showing direction antenna is beamed. ; wide, 1 

ac ° ‘ . . 2 Drawers 

AU-21. MODEL HIR. Tenna-Rotor with automatic control box. You X- 234 >, 3 meg My ar 
set the pointer for direction desired and antenna teres” to $ 3 - 34 Drawers (1032 tip i 
that direction ‘and stops automatically. Each . . X- 235 | ad = com- - “ 98 5 Hi 

art pronto . 6 deep, 20.95 =) $ large flash I 
25” wide, 153%” high. Mode! 999 ea. 


tector guards, 


W-62, 100 ft. Coil, 
ea 


WILCOX-GAY TAPE RECORDER 


PRICE SLASHED—Regular Price $149.95 


95 WHILE THEY LAST 
§ Model 1D10 
Ea. READ WHAT THIS WILCOX-GAY RE- 


CORDER WILL DO 

IT’S A RECORDER . a precision tape recorder without 
akes 2 hour continu 

1 hour using bot 

The fidelity, 


4 Conductor Cable | Thrust Bearing Bracket 


: ‘or use w any above 
For use with all Alli- Alliance TennasRotors 9 
where extremely heavy 
antenna is to be used. 
Supps rts up to 200 Ibs. 
+ each 


ance Saar: 


an ~ r “ TV-FM ANTENNAS 


Exception ally high ¢ ain on all chan- 

} 4 E ient for ‘fringe’ areas. 
AU-61 z é ratio permits use 

72, 1 wv 300 ohm lines, Spe- 

§ ‘ial conics ction design minimizes 


ghosts’’—results in 
sharp, clear picture Easily assem- 
bled. Double bay with 10 ft. mast, 
Shp. wt. 16 Ibs 

is plugs nto external 


ALLIANCE TV BOOSTER eet ets 


P mike, cord and plug -—_ as in spe ker Ne 
Alliance Booster offers electronic trols . < oi 
STOCK NO. RA-G62 festures in design for maximum 60 cy AG for monitor be 1696x13x6 


om 3 

rustic. ADoRESS 
PM_ speaker permitting 
ACK 


rewinds at hig h speed. 


25 Ibs. Operates on 105-120 V 


€ 
reception in fringe TV areas. Gives = 
the signal a real boost. One con- 

$ trol for all channels Automatic 
switch turns Booster on with set. oe 
s . % ° $1 9 3 pee 3-SPEED 
RA ee 


eeeevecscoces 7 Speed 
AUTOMATIC 
CHANGER 

Stock No. 


PICTURE TUBES RA-70 


"Sten ©=$24957 1 42” 


PHONO- 
GRAPH 
Special 


FULL 20 geenenr OLSON'S 
ACKED 


SPECIAL 
Eonicacs 
Ww t 
mate hing Ps 


Brand new genuine WHILE 
| bars and RCA 16G Ny with the THEY 
High Fre- new DAR FACE. LAST 
queney Fully guaranteed Buy = se tubes 
Stubs Gen- from Olson at le $s than Jobber Cost, € on LE ae with VM Model 
uine A . r- » 87 8 _long, neck 6%,” 9 mK Ch Amplifier, 
c lu- 


eaker i Ss 
Olson value if we ever saw 
one! Here is the latest 


FP CONDENSER KIT YM Model 950 Automatic 


Changer built into a beau- 


gain stacke « 
Vv 


those stations in Assortment of 15 tiful carrying case with 
“Fring : Works on all populs ar FP condens- speaker and fine Amplifier 
channels. Easily assembled nd Plays tw 7 cords 
THIS IS A TERRIFIC VALUE! 3314 or 45 RPM): twelve 
Each  — consists of two 10” or ten 12 . OF 
conical bays plus a pair of 78 RPM): 1006% automatic *, 
matching Q bars, Less mast. p to c ) in operation. Nothing more _, Plays 78- ~48-33%/s a mmutacture 
Packed Antennas to a cartor volts. Shpg wt. 3 to buy when you order this components in is mi a afact 
his gives you six bays and $ 98 AS-24, Ibs. One a ‘elena S fine player from OLSON, ~ 4 - 
Bola of Q bars giant Values The cartridge ts equipped 
ta y in Boxes of 3 Antennas each with a long life needle 
Motor shuts off after last “ > rd p it long 
tn jots whey $ 66 wecord. Equipped with 1 ors PN life SSeoae y Reject 
TINY MOUTH AMPLIFIER volume control and tone é . 2 a + button to reject or 
" 95 control. Speaker is Alnico eee t ca P is. In fac- 
te Small %& Giant in Stock N -$18 7 Pa. Gury case te » convenient carrying is. In 
in Size Action RA-66 beautifully cover Size order nee, a one 2 
While they last Olson an a. fis 
offers these amplifiers 


AC , nal factory-sealed cartons. 
volts ao gy. a "Regular 215 voits AC. Shpg. wt. 5 cae red 60 Cycles 


list price $77 


which are ideal for 
window demonst 
tions, record playing, 
announcing, ete 
get 


. AMAZING RECORD 


P} 
be at Popular Knobs two 
Ison's Best Buy — PLAYER DEAL 
You ot “Mee knobs — wit a . > tet ten either phene 
arantee that they are een at graph or crystal mike. Operates on 
ast twice what you pay. In- 113 V, AC, 60 cy. Can be used with 


qoeaed are set-screw and push-on microphone shown below 


a ogar Ivoj _ : — 
White, as weli_as fancy colors. LOUD MOUTH AMPLIFIER 


*% Limited Quantity% 8 Watts 
10 WATT RESISTOR KIT Stock No. RA-67 $24.95 


$10 Worth of RCA Discs 
Included 


mean two Made by craftsmen 
. 80,000 and now offered by 
move 10 watt Gteon at a real knock: Stock No. 
wire wound down ur 
resistors dur- THIS RA-60 
ing this sale. os Here 
JLAR mannan 
ri . AY.) Amplifier with tubes— ' J et 
> c BSFS, € rye? * 
4 F58 oo. PM This is not a kit. The phonograph comes to you Ma — paratey age | = 
E kit con- heavy a completely assembled and factory tested. No trou- cud HA even o 
tains 20 popular insulated re- and a Swo-gone postherette ———— blesome wiring. Just plug in—put on the RCA non- ooo SALE P RICE. 
7 as o € a . . 
wt copper leads. a control. You can po nna 2 breakable records you get with the outfit and you Phone nes “oe conteia 
aASs-4 Kit of 20 49 mikes or a mike and a phonograph have dependable entertainment The amplifier em- 4 . I Pee e 
| ff Simultaneously. Operates on 115 V ploys 2 tubes, a 50L6 and a 3525. Motor is Alli- JAmplifier -........ aa ° 
Os ~ 3 ot es ) 
60 cy. Can be used with micro- ance, the finest. The crystal tone arm is made by ~ tub or amplifier - 
shone shown below, 4 > PM Speaker .. eve 1.69 
Astatic. Sure and Electro-Voice. In addition you - 
’ Output Transformer 69 
get a complete set of RCA Victor non-breakable AC Cord . 4 
5 x x é a © Children’s Records which include such favorites as eee 
> - - r Jecorated Case ...... 99 
BUAL CONTROLS MICROPHONE we the Humbug,’ “The 500 Hats of Bartholo- “r ey RCA st see Non 4 
High qutput crystal mike mew Cubbins,”’ *Rapunzel,”’ “Aladdin — and His ’ Breakable Records 10.04 
for PA stems and re- Lamp,’ ete. Dises are enclosed in beautifully col- - 
corders. “Equipped KASS ored albums giving each story so that the child can $30.31 
AS-44 ed cable. Shpg wt, 5 ibs. follow the recording. Cabinet is decorated with 
List value $18.50. Contains 10 ™M-67, 5 gay circus figures and the volume can be regulated by the full range control. Operates 
ay F,- Fy CS ee . on 115 volts AC. Shpg. wt. 15 lbs. Don't delay, order now. The price is low enough 


cost you less than the normal 
price of just two if bought regu- 


22) OLSON RADIO WAREHOUSE - 275 E.Market St. Akron 8. Ohio 


D4 RADIO & TELEVI 


M-66, same ‘but with so it pays to order even for the parts contained. 

on-off switch built Here is a special. You get a nationally famous 78 Rt Recesd Pla 
A 6 worth of genuine RC or non-brea le children 

een dalled 62 LIMITED QUANTITY. ORDER NOW WHILE THEY LAST 


yer and $10.00 


ON NEWS 


— 


a EE 


a an — T we BES UP TO 73" viscount 


Think of it! Genuine Magnavox and RCA Order your tubes from Olson and make m« ’ o or ve ale . Discounts range up to 73¢ 
Sne = ‘ ‘ P » >a 8 >, off list on the tubes shown. Every tube is INDIVI ’ BOXED and Gt ARANTEED. Every 
Speakers at a fraction of — re al 'v ee tube is made by Ken-Rad, Sylvania, Tung-Sol or Raytheon and will be so branded or carry 
Yes—Olson really made a deal—a gooc the Olson Akrad Brand or the brand names of set manufs neturers like Crosley, M 
deal—and you can cash in. These speak- Jewel, Philco, ete. Here’s a deal you need. Almost « set that comes’ into your 
ers are brand new, equipped with Alnico service shop needs tubes. Be ready—get your stock from Olson. 


5 magnets and dust-proofed 3.2 ohm voice 4 
coils. : 
STOCK UP NOW—THIS IS REAL VALUE 4 


Stock No. S-140—Lots a 3, ea. 


—————— 
8” PM Speaker he) 
Individually boxed $ 

EA. 


Stock No, S-123.....eeeeene 


12” PM Speaker—Indi iaeelty 95 
boxed Single, ea. $5. 


Oz4 6H6GT 

1H5GT 6897 

5U4 6K6GT 

185 12BA6 

6AR5 25L6GT 

6AV6 12BE6 

6BE6 Ea. 


1LE3 


7H7 
—_—__O Every service shep needs one of thea wdy tools 3905 f 
i Ls =—"9 mae by Faire it i. far - s ‘der Sm ga — nei 12A8GT 
T1L- electric Frinders tegular nationally aa 
" FAIRCHILD ; — pm 12J57GT j 
; wheels ‘ erin 12SN7GT ' 
| 98 a rer Bee . 
ab: 7 m % 
i 7F7 " . 
artor : 
ree FF , 
GENUINE UNIVERSITY REFLEX SPEAKERS a . 1.89 
Be 25 watt nit is breakdown proof, will handle 25 6BQ6GT ........ 1.29 
} DRIVER $ 10: ri ot zen _tlermetic ally, ‘sei aled. com- 1B3GT De cnneesnenan: Sao 
a i as dit tr v6 S am Velen ee nl 6K7GT 12AU7 Ea. T2AVT cccccccece 1.09 
; each — ow d : ‘ ow tm oa : ot oa 
' wt b 5 - 
REFLEX Trumpet is nana 1uge retal finished \: TUBE KITS 
\ TRUMPET wit ith a —y a just: Diet WIVERCETY Buy in kits ane ive mone Brand new fresh stock. 
No. $-164 i BR AK KET M t i any posi- Made by Nationally Famo manufacturers and packed in ~ 
aE improved ae a handsome shelf cartons. Order some of each 
: Ae a ALL AMERICAN TUBE KIT MINIATURE TUBE KIT 
) Priv Unit and Kit contains one each of the following Kit contains one each of the sllowing 
= Trumpet. Genuine 29.11 12SA7, 12SK7, 12SQ7, 35Z5, SOL6. 12AT6, 12BAG, 12BE6, 35W4, S50Bs. 
niversits tched set Reg. list price $8.50 $375 $ 39 *) 
a Kit No. AS-11—Per Kit. .. Kit No. AS-47—Per Kit 3 ; 
— —=. BIGGEST BARGAIN 2 KITS 4 KITS 6 KITS 2 KITS 4 KITS 6 KITS 
oA AB «Special while they cumesnaneee OFFER —You 
we eg last 399 Se ne ee ee ae $750 j5§°° $2225 $675 $4325 195° : 
- RPM Phono Motor with turn- .Y 
uble PLUS a Pickup Arm with REMEMBER! Every Tube is guaranteed. Make more money on your service work. 
a) 9 9 high Output Cartridge. ORDER TUBES FROM OLSON'S GIANT WAREHOUSE. 


RIM DRIVE PHONO MOTORS 


PHONO 


' THIS COSTS YOU NOTHING—NOT A RED CENT 

i Just to get the ball rolling am ‘ r t ur Way—Olson ’ 

is going t« end you € fam is TERMINAL ‘STRIP KITS Contains 

a total of 36 te inal board i strips, screw te inals, tie points and 

, panel lamp s caete You et the entire package f ‘6 popular parts 
P nares s which should be in every service shop. All you need do is to make up an ‘ 

Le (ES mr order for $10.00 or more from this ad . sing this order blank, We 

| Se will ship your order at onc ind include the 36 piece kit at no extra charge. 


— $4.95 IT’S EASY TO ORDER FROM OLSON’S 


How to order: Order directly from this ad. For convenience use this order blank, " 
‘ser £6 oTuses sites 4 c ar ts id ne ote on annoy cur. “ane Fill in columns below with quantity desired, stock number, description and price, : 
ni 2597, Sous 3szs ial cartridge. one side play $ 3314 You may send remittance with order (include enough for postage or parcel post 
aaah r 15 and other 78 RPM, Double shipment), or if you prefer SEND NO MONEY, Olson will ship C.O.D. and you may 
needle 


pay mail or expressman for merchandise and postage 


pARALATITITITITITII iii iii iii lili ees een | 
2 MONEY BACK GUARANTEE: Everyth ou order from Please t 
RECORDING TAPE—Famous iatr's Close-Out! H| Olson is guaranteed as advertised. pt ane ‘ont more Minimum j 
Get, the buy of your life. Save up to 647% on high | than satisfied, you may return merchandise for cash refund. Order $3.00 ' 
Otson now ‘fers. you this t teh grec SCO OLE 
at Cr es dety my a ere +. & STOCK PRICE 4 
8,000 cy. Plastic Reel ir thee a “ ith cae “h. st QUANTITY NUMBER DESCRIPTION EACH TOTAL c 
. ' 
PLASTIC BASE [ 
1200 ft. 
Stock No. X-249 
wreate a 
a $]99 . 
PRICES SLASHED ON EMPTY PLASTIC REELS ; 
re Lt ee } i Disgcter-1 300" Size I 
Singic, ea. 39¢. 29: } Single. ea. 49¢, 39: 
LOTS OF TEN, EA..... ' LOTS OF TEN, EA.....++-+ 
SEND FOR OLSON’S BRAND NEW BARGAIN CATALOG. GET NATION- ’ TOTAL 
ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS NAME 
CLEVELAND, OHIO CHICAGO, ILLINOIS ADD 
2020 Euclid Ave. 623 W. Randolph Street J Aooress POSTAGE 
If you live in or mend Coreene If you live in or near Chicago 
Visit our store, get these and many visit our store, get these and many : 
more bargains. more bargains. TOTAL P 
MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO city ZONE—STATE nni2s1 MAMOUNT 


275 E. Market St., Akron 8, Ohio 
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2 2 2 &* « * * 2 2 2 2 2 
7 > a. _ 


\ <— >, >, . . . . >. a 

‘Now! he Time... 
‘Now Is the I ime..i 

iW GENUINE TELECHRON CLOCK i 
115 Volt 60 » aw ae ~ sweep 

(second nd, 4” Clemeter. 4} 1229 ‘h 
ij Panel Mounting. ideal for eacn fh 

\.Labs, Station, Home, etc. with orders of%\\ 
lj $10.00 or more.f)) 


@eeeeeeeeeeeooo ooo eoeeeeeeee 
6 VOLT DC e 


$ SENSITIVE RELAY z 
: RELAY 


D’arsonval moving coil 


S iver: mounted in | meter | Small Size. Ideal for 
ase. 3 microamps * 4 > PT)" 
aan 3 my aide os tee Mobile Use, SPDT ° 
eieee ea. $5.75 $0.99 = 


MICROAMMETERS 
METERS A) 


(}  =PANEL 
METERS wen, 


(/NEW GOV'T SURPLUS 
* STANDARD BRANDS 


4 e Special Scale 
Ny ” METERS 
*0- .$3.9 
2 
4 
7 
7 
4 
9 
2 
( 
0-15 KV DC, 312” $Q.f) 
Bakelite case 5 va’l* 
movement Includes 2, Se 
Meg. 1% Ext. multi-@¢ 
-9' a iahenuee $1 ea.) 
‘so | ———_— ——— 
. OIL CONDENSERS AY 
: 3.75 mfd 660 vac $2.45'/* 
9 1.75 mfd 400 vde i39%\y 
4 9 mfd 600vde .59f), 
° : 10 4 mfd 600 vde 1.95. 
° = 8x8 mfd 600 vdce 1794) 
0. : 15 mfd 1000 vde 4.95'/* 
°- ‘os }2 mfd 1500 vde .89%\) 
\ “ea 5.95} 1.5 mfd 1500 vde .95f)) 
o> Pee 6.95 | 4 mfd 1500 vde 2-25.14 
1 mfd 2000 vde 1.50 
Woo. 10 MA 2 Be 5.95 | 6 mfd 2000 vde 3.95!) 
s[p0-200 MA oC . 5.95/)8 mfd 2000 vde 4.95"\) 
r o-250 mA oc 5-38 1 mfd 2500 vde 2.259)! 
a a mfd 2500 vde 4.95, 
{[jO-5 Volt Be (2 ma) 7:38 Py ane Sane ede 1.954) 
\. 3 mfd 4000 vde 7.95!/» 
q PIGTAIL MICAS 2 mfd 5000 vde 72 
-1/.1 mfd 7000 vde 2.959) 
Wammar: 5 20,,50,80- 100. | °1/"" mia 7800 vde 1.950)" 
ta00: Jo, +” -02 20,000 vde 9.9) 3} 
24000, 5000, 6000, 2 mfd 6 KV DC 12.95 


— “ly 
iene sane NM 
{Silver Mica wo WESTINGHOUSE 4)’ 


10, 50, 340,| FREQUENCY METER A 
W750. 700, 1000.80.12 a. Type DY, 58 to 62 cycles, f), 
4” Meter with external«/ 


i Non-Inductive Network. 1) 
\, Resistors $32.50 > 
(Poo watts’ .2°°° *Sa.98 ‘) 
— Ceramicons a 
i FILAMENT " 
4 TRANSFORMER MMF: 20, 500.$0.05 ea. 


We. 3 Volts at 10 Amps piv 
*2.5 Voits CT at 12 Am 
wey Voit Insulation. Priz 

i mary 115 Volt 60 Cy. 
Fully ahleides. $2.99 ea. 


i! BAKELITE CASED MICAS ms 


1% W. W. as 


Ohms: 2K, SK, 8500, 
SOK, 100K .. -$0. 35 ea. “\ 


(mea VDC Price MFD voc Price MFD VDC Price)! 
sj-ost $00 38 883 1808 * “$5 00s Ey Si:se4) 
W102" Soo (26 -92,2.KY -80 ‘003. «sv 1.90!» 
+/).02 600 .26 ‘O03 2500 (43.005 SKV 2.50°\y 
NY 01 1 KV .45 004 2500 .50 -001 6Kv 2.509)! 
“i 002 1200 .35 (00015KV 70 .002 6 KV 2.90.(, 
——— — } 
M7 “WIRE WOUND RESISTORS . 
5 25-50-200-2500 .. ..$ .09 ea.4) 
0. 10 went pm 25-40-84-400-1325-2K-4K. .15 ea y 
- -300-750-1K-1.5K 
i! SNE. KBN-IOKSOKR 20 ca. 
30 watt ohms: 100-2500-5300-18K ..... 22 ea ,) 

i 100 watt ohms: 100-3750-1500-2K, 10K, NM 
“ EEE ci S can ccdawcnbe scene 59 ea “4 
Y, SIGMA SENSITIVE RELAY ". 
(ama, 10,000 ohm, Hermetically sealed SPOT. NM 
iV) ADJUSTABLE SLIDER RESISTORS 1) 
el, 20 Watt: 1, SO Ohms .... 1c cece er nenee 
NY 50 Watt: 500 Ohms ....... es iain 

» 75 Watt: 100, 150, 200 Ohms. 
20° I, ed icek:6d 06-4 6h mewien 
| MISCELLANEOUS BARGAINS “ 
so meg 35 watt Resistor. ... 2... ceeeveee $0.99 "|* 
sy 4PsTt Lever Switch Mossman ..........55+-5 -89*\ 
NY 08 GOOV Oi! Tubular. ...-...++++++++ 12 for .99f), 
q Po RRR ee 
Pacis mee ts ai stele pereegptetishersa ites: 

*air Padder 50 MMF, APCSO 
i: .01 MFD Paper Condenser...... 
nae eaP EEE aDenanemenand 


‘PEAK ELECTRONICS co. 


| 188 WASHINGTON ST., NEW YORK 7, N. Y.! 
Phone COrtiandt 7-6443-4 } 


96 


Station 


MARS: 


sol the Month 


teurs for membership in MARS. 

According to the term 
may apply for MARS membership. He 
or the reserves or he must be a civilian 
has in his possession at the time el appl 
the MARS frequency, 3497.5 kc. The 
m ilitary frequency, at such times and in 
may direct. 

Full details on this new program are 
(Army), Office of Chief Signal Officer, 
(Air Force), Director of Communi cation 


NOVICE AND TECHNICIAN CLASSES ELIGIBLE 


Authority has now been granted to accept 


s of the authority any 


Novice and Technician class radio ama- 
Novice or Technician class radio amateur 
must be a member of one of the Armed Services 


who has attai 
n 


ned the age of 21 yrs. and who 
he necessary equipment to operate on 
st agree to operate, while on the 


1er as the MARS Command Director 


1 MARS Headquar 


her frc r 
or MARS Headquarters 
». C. 


shin ston 5 


N RECOGNITION of its active par- 

ticipation in the First Air Force 
Military Amateur Radio System, radio 
station AF2RDD/W2RDD has been 
named MARS Station of the Month by 
Major Charles C. Mack, Chief of the 
MARS-Air Force. (Regular readers 
will perceive that due recognition has 
also been given the Chief-MARS in the 
form of a promotion.) 

AF2RDD is licensed to Jim Cronn 
and has been active in the First Air 
Force MARS program since it first was 
organized. Jim’s application was proc- 
essed within a week from the time the 
public announcement made the pro- 
gram known. 

Jim joined the amateur ranks in 
1946 and still operates the original 
transmitter, running 125 watts to an 
814. In his receiving position he has 
a BC 779A and he uses a Meissner 
“Signal Shifter” for frequency control. 


MARS frequencies are crystal 
trolled. 

Cronn’s inclination toward amateur 
radio was apparent for several years 
before he took out a license. He op- 
erated during the 30’s as a Short Wave 
Listener and in 1935 received verifica- 
tions from 98 foreign countries. His 
receiver at that time was a three-tube 
regen using a long wire antenna. 

Jim’s military history begins with 
the year 1942 when he became an avia- 
tion cadet. He was commissioned a 
second lieutenant in the Army Air 
Force in January, 1943, served subse- 
quently as a pilot in the Fifth Ai: 
Force in New Guinea, and was dis- 
charged in February of 1946. 

Junior op, Jim, Jr., shows signs of 
following in his father’s footsteps. Al- 
ready he manipulates the controls for 
the OM. Jim, Jr., is four. 

—- 


con- 


Jim Cronn (AF2RDD/W2RDD) and Jim, Jr. of Hempstead, New York. 
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NEWS 


re 


—— a ee 


a 
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21-inch 
rectangular tube 


round tube 


ot US'S Stainless Steel 


@ Here’s a display of big-tube television that any dealer 
could be proud of. And a big assist in the development of 
today’s large-screen television goes to U’S’S Stainless 
Steel—U°-S°S 17-TV. 

The use of U-S’S 17-T'V Stainless Steel in picture tube 
shells cuts tube manufacturing costs. Such metal-glass 
tubes are also stronger and thus safer, less susceptible to 
implosion. And this special grade of Stainless Steel makes 
it possible to keep these giant tubes light and compact. 
With lighter steel shells, considerable time is saved hand- 
ling tubes on the production line. 

Specifically, these Stainless Steel shells reduce tube 
weights by one-fourth to one-third—highly important in 
the 21, 24 and 30-inch picture tube range. 

Since the face plate is made separately from the shell 
in metal-glass TV tubes, it can be made from drawn glass 
having better optical qualities. The clear, sharp pictures 
$0-inch that result are in keeping with their “‘theater-screen”’ size. 
round tube U-'S'S 17-TV Stainless Steel—developed especially for 
television applications—has proved itself the strongest, 
lightest and safest material for both rectangular and round 
tubes. These big, new sets . . . the kind of television your 
customers want . . . deserve your best sales efforts. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND + COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL JUBE COMPANY, PITTSBURGH ~- TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM + UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS ean 
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ARMY — NAVY 
AIR FORCE — MARINES 
SERVICEMEN — TECHNICIANS 


Here’s Help! 


; 


INDY LIITE 
M008 ONVH OFGIA 


5 


m 


NDg 


Now i! wn 1800 Paces 
THE BASIC KNOWLEDGE AND DATA OF 


RADIO & TELEVISION 


DIGESTED INTO 32 SECTIONS ...IN A 
COMPLETE, QUICK-TO-FIND, EASY-TO-READ 
HANDBOOK FORM. 


You can plan every operation in TV—Radio and 
Electronics with the Library Set. These handbooks 
are your lifelong tools—use them every day on the 
board, at the bench, or in the field—for construc- 
tion, production, servicing, installation or operation 

for adjusting, trouble-shooting, measuring and 
testing. Your invaluable aid in service, research, 
development, design, manufacturing and main- 
tenance. With all data and servicing procedures, 
these handy books work better, faster and easier. 

In addition, you get complete coverage of every- 
thing you need in TV, Radio and Electronics 
in practical form—everything presented in plain 
talk, all terms explained; schematics, working dia- 
grams and pictures all clearly illustrated for your 
quick and easy reference. 

These books are works of complete authority pre- 
pared by the well known engineers, Joseph J. Roche 
and Morton Scheraga, under the direction of Wil- 
liam F. Boyce, famous for the preparation of hun- 
dreds of handbooks and manuals for the U. S. 
Signal Corps, U. S. Navy, U.S. Air Force, Western 
Electric Co., General Electric Co., Bell Labora- 
tories, National Radio Co., and many others. 

These Handbooks are endorsed by leading schools 
for instruction and reference. The armed services 
make them availabie to their technicians in libraries, 
schools, and in the field. Engineers, Draftsmen, 
Laboratory and Production men in every industry 
have purchased over 50,000 of these books for use 
in their work. 

500 Radio jobbers keep them constantly in stock 
for the convenience of their service and industrial 
customers. These are the most commonly used 
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Skiatron System 
(Continued from page 49) 


passing through Barrier A goes through 
the slot in Barrier B to strike the 
screen. 

Obviously, while we have spoken 
only of maximum and zero modulation 
conditions, any value of modulation 
between those two will cause a propor- 
tional amount of light to pass to the 
|screen. We have, therefore, a true 
light modulator, whose action in pro- 
ducing intensities on the screen be- 
;|tween zero and a maximum is con- 
| trolled linearly by applying modulating 
| voltage to the 18 mc. power amplifier. 
Now let us modulate the crystal os- 
|cillator with the video output of a TV 
receiver. At the instant that picture 
element number 1 comes along, it 
modulates the oscillator to a percent- 
age determined by its amplitude. At 
that instant, therefore, there is created 
at the bottom of the liquid column a 
few bars of a phase grating whose 
pressure variations are such as to dif- 
fract just enough of the image of the 
opaque bar to allow the right amount 
of light for that picture element to 
pass to the screen. This little group of 
pressure waves travels up through the 
liquid column at a constant speed and 
the resulting spot of light for the pic- 
ture element consequently travels 
down the screen at the same speed. 
Meantirne succeeding picture elements 
are creating their own pressure waves 
and all of them are traveling in a con- 
stant procession up the liquid, produc- 
ing a continuous column of light spots 
going down the screen. 

The number of picture eiements on 
the screen at one time depends on how 
many picture elements can exist at one 
time as pressure groups in the liquid. 
With about 120,000 total picture ele- 
ments in every frame, as TV is trans- 
mitted today, and 30 frames per sec- 
ond, 3,600,000 elements are transmitted 
every second. With an oscillator fre- 
quency of 18,000,000 cycles per second, 
there are about 5 oscillations to a pic- 
ture element. The effective length of 
the liquid column allows many hun- 
dreds of pressure cycles at a time in 
the liquid and one fifth of this number 
represents the number of picture ele- 
ments active at a time. This is quite 
unlike any other form of TV repro- 
duction (except the intermediate-film 
projection process), for all other sys- 
tems employ a single spot of light and 
only one element is active at a time. 
The result is a brighter picture be- 
cause more light is on the screen at a 
time and less dependence is placed on 
human persistence of vision. 


| 


The Scanning System 


Now that we have a continuously 
moving line of light representing the 
successive elements of the lines in the 
TV picture, the next problem is to 
place them on a viewing screen in such 
a way that each element remains in 
one place. We begin by replacing the 
screen of Fig. 2 with a small wheel of 
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polished steel whose periphery is cut 
in the shape of a polygon. This wheel, 
called the high-speed scanner, is shown 
in Fig. 6, rotating in a clockwise direc- 
tion. Its polished edges act as efficient 
mirrors. 

Lines A and B represent a single pic- 
ture element at two instants. At time 
A the series of five 18 mc. compression- 
rarefaction waves has just been cre- 
ated at the bottom of the cell, with an 
amplitude correct for that picture ele- 
ment. The line represents the travel 
of the resulting light through the slit 
to the top of lens C. Lens C focuses 
all light coming to it on a spot beyond 
the wheel, with the result that all the 
light variations which were formerly 
on the screen of Fig. 2 in the form of 
a line of varying light are now repro- 
duced upside down and reduced in size 
on one of the faces of the polygon. 
Above the high-speed scanner is (tem- 
porarily) a new screen, of which we 
see an edge in Fig. 6; it is, in other | 
words, facing the edge of the high- | 
speed scanner. The diagram in Fig. 6 | 
is somewhat distorted with shortened | 
distances for compactness. 

Lines A, representing a picture ele- 
ment just entering the ultrasonic cell, 
causes the light for that element to be 
refracted by lens C on point X of the 
scanner, Which is in the position shown 
by outline A. Since angle of reflection | 
is equal to angle of incidence, the light 
for that element is reflected to point | 
P on the screen. 

A few microseconds later the group 
of liquid waves representing the same | 
element has progressed to the top of 
the cell. Light through the slit repre- 
senting the element (line B) is now 
refracted through the bottom of lens 
C to a new point on an edge of the 
scanner. But the scanner has all this 
time been rotating clockwise at exact- 
ly the right speed so that light spot B 
hits point Y with exactly the right in- 
cidence angle to cause the reflection 
to go again to point P on the screen. 
Thus, as the waves for each element 
travel up through the cell, and light 
rays travel through them, through the 
slit, and through lens C, the high-speed 
scanner exactly cancels the movement 
so that each picture element remains 
Stationary on the screen. Any one face 
of the scanner accommodates exactly 
the number of elements which can ex- 
ist at one time in the liquid; and when 
one face passes out of use, another one 
takes over for the next group of ele- 
ments. The image on the screen of 
Fig. 6 is exactly similar to what would 
be seen if a cathode-ray tube receiver 
were operated correctly in every way 
except that it had no vertical sweep. 


There is only one difference—in the 
CR tube there is only a single light 
spot, while in the Skiatron system 


there is always a line of light. 

The only remaining point is to give 
vertical motion to the line of light so 
that it will cover the entire viewing 
screen from top to bottom once per 
field, or 60 times per second. Fig. 7 
shows how this is done. 

The screen of Fig. 6 is replaced by a 
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ULTRASONIC CELL 


LIGHT SOURCE 
BARRIER “a” 


\ LENS “es” 


CONDENSER LENS 


CRYSTAL 


_LOW SPEED SCANNER 


BARRIER “8” 


= : ‘COLOR wHEEL 


™ 
HIGH SPEED SCANNER 


VIEWING SCREEN 


LENS “c” 


Fig. 7. How vertical motion is imparted to line of light to cover entire screen. 


cylinder which rotates on its axis at 
right angles to the high-speed scanner. 
This cylinder, an end view or cross- 
section of which is shown in Fig. 8, is 
the low-speed vertical scanner, and it 
has polygon-shaped walls formed of 
mirrors. The lines of light containing 
stationary picture elements are re- 
flected onto the low-speed scanner 
from the edges of the high-speed scan- 
ner, the lines traveling outward from 
the paper as the reader observes Fig. 
8. From a face of the low-speed scan- 
ner the lines are reflected to the view- 
ing screen. 

The low-speed scanner rotates at 
just the correct speed to sweep the 
lines of light downward on the screen, 
so that they reach the bottom at the 
end of a transmitted field. At that 
time the next mirror face comes into 
position and begins its work by reflect- 
ing the line to the top of the screen. 
The screen is translucent, with the 
viewing audience on the opposite side 
from the projector. 


The entire optical system is dia- 
grammed in Fig. 7. 
Design Details 
Two models of the Skiatron big- 


screen projector have been designed. 
The first to go into production is the 
smaller one designed to produce a pic- 
ture 4 feet wide and is intended for 
clubs, schools, and other semi-public 
locations. The second, which is sched- 
uled for production late in 1951, is for 
theaters. It will produce a picture 25 
feet wide, which is comparable to the 
usual 20 to 30 foot motion-picture size. 
The only differences in the two systems 
are in the light source and the focus- 
ing. The smaller model will employ 
special mercury lamps made by Hano- 
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FROM 
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Fig. 8. End view of the slow speed scanner. 


via for the purpose, and the theater 
model will use standard carbon arcs. 
For the theater model, the distance 
from the low-speed scanner to lens D, 
Fig. 8, is greater, for the somewhat 
longer throw. Maximum required dis- 
tance for the projector behind the 
screen, however, is only about 15 feet, 
making the unit suitable for any thea- 
ter which has a stage, even a small 
one. 

The block diagram of Fig. 9 shows 
the electrical line-up. The receiver 
and all circuits except those for the 
motors and the oscillator-modulator 
are located in the console unit shown 
in Fig. 10. The motor which operates 
the high-speed scanner by direct drive 
has one asynchronous section of the 
squirrel-cage type driven through a 
power amplifier from a 500 cycle oscil- 
lator. It also has a phonic-wheel syn- 
chronous section which is driven by the 
15,750 cycle horizontal syne pulses de- 


Fig. 9. Block diagram shows the electronic components of the Skiatron system. 
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ed on a7 P a 5" vis set -S Antenna 2.2 204 mes P 
G. I's Radar because of its ruggedness trol Box 3.9 BO- 2000 Pwr Mtr. 
servi complete tech data 3.95 Xtal Diode Test Set. 
i lows Output KW Rt ables 2. AN APS13 Test Set. 
pulse width 2 sec, beamy width S amera Computer, complete 19. requency Meter 
I or inp 1iSw 400 cye 2 Antenna - 4 16-19 Test Set for SCR522. 
1 excellent condition. cG-(172 LT3)CPN- 8 "10% M Patch Cable . € Test Set for SCR522 


MRADIO H AM SHACK ae =: 
189 GREENWICH STREET . NEW YORK, N. Y. 


deposit gk, al 
teed. 
December, 19: 


merchandise guaran- 


rived from the receiver’s sync separa- 


HF-VHF ALL-PURPOSE TEST SET tor. About 12 to 15 watts of power are 


TS-159/TPX: Five purposes (1) As sig. gen. puts out 


30 me calibrated by 10 me xtal, also 150-200 me required from the  high-frenquency 
calibrated by same xtal. Suggestion: Use harmonics maps 
of 10 me xtal for your own pet band. (2) Heterodyne | power amplifier and about 30 watts 
freq. meter, 150-200 me, sa » calibration as above. | 
Rationas velwss - ernier oy ates xX, 4 SeRTOR. | from the 500 eycle source To insure 
50 ke per dial division, (3) ree-s > A amplifier. seal as . _ ‘ 
alpaca positive running, a small d.c. bias is 
tion switch s a-range voltmeter. Has built ‘400 placed on the synchronous section to 
eve f oltag gulate supply. ow, ° ° 
original | carrying case, lees cords. Cabinet. dimen. avoid flux reversal which would other- 
sions only TSie x Tig" ss otG. BRAND NEW $59.50 to % ter he sige Raise 
SRECIDION CALIBRATED TUNGE wise be caused by the a.c. excitation. 
generator. a VEO, on we stable one Og save It was found that the motor operat- 
Sgang condenser assembly with 4°” preciston dial ing the slow-speed vertical scanner 
1. 


ec »-12 me in 3 bands plus a reference 
gular plastic hairline indicator. e 
assembly, all gears spring-loaded double-section. Has 


could be run from the square wave- 


tuning lock: | Plates are two single spaced 250 mmf. form furnished by a multivibrator or 
Mee eet Neat and eee" UkceMud's | | from pulses. The multivibrator is syn- 
wy aul tnetep. "Wee the WhO clean, oye chronized by 60-cycle vertical pulses 
i ait aoe. ee ee from the receiver and its output is 
PORTABLE POWER stepped up by a 50 watt power ampli- 
Look at These Combination Kits! fier. Required running power is about 
volt, 30 amp hour wet cell BB-54. Lig a 
welsh tr ball hydrometer. 4° x3" x Sua ar. 30 watts. At the start of the operation 
overall. Shipped dry, with filling and charging cycle the operator may bring both ver- 
= iwtiae ieee ‘ual ity tical and horizontal scanning in frame 
unit uses step-down transformer and dry-disc ° - ae Y 
rectifier. {with pilot -lamp | in outnut to indicate by depressing a push-button for eac h. 
2. Wetecoe-oee anew after. “nn 2a The button opens the motor circuit and 
5 adie ceed ales Ga SD nnn Gor the slows the motor down until the picture 
1 Spt aR ag 8 ig OE =m. $4, 95 is correctly framed in each direction. 
are masterpieces of compact, light-weic ene craftsman- can . ‘ .s 
ship. Use 2 set-ups for 12 v, 4 for 24 v. A small cathode-ray monitor tube will 
COMMAND EQUIPMENT be included in the theater unit since 
With f t i ° ° . ° ° 
ite eee wormeceiv en ers. ‘orotenninadl pee all circuits and controls will be within 
- . -9 me b 2.95. GC . . . 
on ee... ..ennee the main housing and the operator will 
Be. eH or ¥-20 ARCS. 4-: 5.3 me. excellent used, 4.95 not be able to see the picture from the 
7-23 ARC-S, Excellent used. ..... -- S398 front of the screen for tuning purposes 
le 9.95 - — 
moo” fe-456. Brand New G8.08. Enccitent uscd 9-38 Fig. 11 is a schematic diagram of the } 
SEay CAO. Jgreng, cute, ning 0, 98 bach of com. oscillator-modulator for the ultrasonic 
used in the racks. NEW, each, 21¢; five for. . . .$1.00 crystal. The 6V6GT at the left is the Fig. 10. Console unit used for theater TV. 
§ Adapto: s fo 274) » 5 ® . > 
rece. AExact poly ewiteh- knobs, etched Plates vant 18 me. oscillator and the following 807 
instruction data eady to Wea oc cteeesene s e 2 ° . . 
oe ee kno —s ecerresrrserterrerssrst fc is the tuned, class B power amplifier. unit used in the past for experimen- 
BC:450 Three Fe evr. “eontr box, “new The amplifier is grid-modulated by the __ tation. 
fo Xmtr. contro 0x, new as = ht “He iain . fli _ ie i a 
pg eT pega oo apap nme ere eager seing 807 modulator, which is preceded by a Fig. 5 is a photo of two of the ultra : 
——— Si ows eaeke, se ane | '" $2.89 6V6GT amplifier with plate peaking. sonic cells. The one at left is complete 
BC-223 CLOSEOUT SPECIAL The diode is a d.c. restorer. The 1000 with lenses and liquid. The one at 
PE se the Sonemoted CONNECTING COND bermecn ohm potentiometer adjusts the video right is empty but shows how the 
able = Ncondition. ” “Asis, inctuding ‘alt ‘above § 37.50 input for 100% modulation. Output of _ lenses are set in place. The crystal is 
— the 18 mc. power amplifier is about mounted in a hole in the bottom of 
Sahin ath Gueaumbaiten soceheer “ticket BY te ton 8 watts the cell, with leads emerging from the 
one of three freq. bands, 150 to 1500 K¢ 24 VN fos - . i 
tion ine. recvr.. control box, foop, azimuth ‘control, Fig. 1 is a photograph of the main underside. 
cote Riemt  tndlonser, pings, con wenensiosiog Te. scanner unit. This is a laboratory a 
ADJUSTABLE LIMIT SWITCH : model on which production will be . P 
foqeer S10 Ib. pressure to close but spring may *; based, although the appearance may One of the great advantages of the 
ebaiended @iteak. be teary die-cast abeutiome be changed somewhat. In Fig.4 smoke Skiatron projection television system 
5 
case, tr brackets and bolts attached, with . ° ° . . . . - = re 
andard AN conduit fitting 49c from a cigarette was blown into the is the fact that it is the only projection 
er w. rig. POPU REEERUMELELERTE TTT ° ° . 
Guantity buyers’ send for sample) compartments so that the photograph system which can be readily and in- 
4 USES—4 DOLLARS would give good indication of the light expensively adapted for field-sequen- 
The moet versatile dynamotor in surplus! The best . . * © ° - - . | 
tor for ci anversion to Gv. Multiple windings! paths. The light for this purpose was tial color reception. The only changes 
mversion su e choice 0 ¢ or , va 0 - 
gh ER, at 100 Ma. No Pa SS a obtained from an old theater arc-lamp required are those necessary in the 
up or ste P- = wn Bg gy er for. DC voltage! Changes 
to J. 2 24, or vice versa, up to 3 A. OF 
use as a "GENERATOR Turn with motor, get 12 v “ . ° : . 
DX ati 2.6 A or 24 v DC at 6.3 A. plus hig rita c. Fig. 11. Schematic diagram of the oscillator-modulator for the ultrasonic crystal. 
neludes castiyv emo » self-containec ( sealer 
in-oil gear ly removable, t Complete Que ‘ 
sheet furnished. BRAND NEW... te eeeeeee } 
oa - TEST —Origine ,y fo esting aero 
fluorescent Lamps rand yy ontains ballast haem B+ 600V. 
ag Eg ge vg Fg ag yy Bg 7 8+ 300¥. 
ia’ "s 6" carrying come portent tor ‘portable test : lines 
ex mment « 
New elean. TR. DU, 6.63 6ccnescesusves $9.95 
R-9A/APN-4. 160-meter Loran receiver plus high (for AAA 
scope) and low voltage power supply. Three chans 
Wits aucmetis and inotresions tor @6 ap. i 75m "A 
Excellent used, less tubes... ne eovcece = $4.50 7 RF OUTPUT RFCE 
SURPRISE! Many valuable items thrown into TO CRYSTAL 
big surprise package 9Se (plus Parcel Post charges) 
WANTED! 6V6] AMP. i 
Your Spare Surplus Equipment and Tubes, Dynamotors, Lo | 
Recvrs., Xmtrs., Test Equipment. Send List, stating = VIDEO | 
condition and rock bottom Price. tNPUT 
Ss Ss. nee Ave., Los Angeles 
All Prices F. 0.8. Los Angeles Calif. ay ery Sales Tax | 
aS PETE: RFCS ma i ¥ 
~ SCHEMATICS— CONVERSIONS | e 
¢ 
—— Renee IK 
—_ te 
FOR SURPLUS GEAR TF = == : == 
es 
NEW LIST! MANY ADDITIONS! bs A | 
ita: d, 1¢ for i} 
"Add 28e for ‘chart explaining AN — Ye_GHEJ REST ‘ 4 
ure, ond 
. 6 BOX 1220 >= E — 
GOODHEART BEVERLY HILLS, CAL. 
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cheapest and smallest home receivers 
—change in scanning frequencies and 
addition of a synchronized color wheel. 
The color wheel is the stumbling 
block in other methods of color recep- 
tion. With the cathode-ray projectors 
using the Schmidt-type optical system 
the aperture is so large that a color 
wheel would have to assume unwieldy 
proportions. With the intermediate- 
film process the wheel could be made 
small and placed somewhere in the 
light path, but there would be no way 
to synchronize it with the pictures be- 
ing shown because of the time delay 
between reception and film showing. 
With the Skiatron system, a wheel 
of extremely small dimensions is sim- 
ply placed at any convenient point in 
the light path, as indicated in Fig. 7. 
It is a probability that in future mod- 
els, there will not even be a need for 
an additional motor to turn the wheel, 
since it could be geared to the low- 
speed scanner motor, the arrangement 
both synchronizing the color and ro- 
tating the wheel. —30- 


Picture Tubes 
(Continued from page 39) 


The previously fabricated electron 
gun is then sealed into the bulb by 
conventional glass working techniques 
as shown on this month’s cover. 

The tube is then sealed to the ex- 
haust system for evacuation during 
which the air is removed, the cathode 
activated, and the gun parts outgassed 
at high temperature. A picture tube in 
a trolley exhaust machine is shown in 
the cover photograph. The metal parts 
are heated by using high frequency 
heating techniques. When the air pres- 
sure has been reduced to a very low 
value, on the order of one-billionth of 
atmospheric pressure, the tube is 
sealed off by heating the glass exhaust 
tube to the softening temperature so 
that it closes in as it is separated from 
the exhaust system. The “getters” are 
then flashed to reduce still further the 
pressure within the tube. 

The finished tube is based and sta- 
bilized by aging it for a considerable 
time. It is then inspected for any me- 
chanical defects and, if required, the 
graphited external conductive coating 
is applied to the conical part of the 
envelope. 

Testing picture tubes, especially de- 
velopmental models in the laboratory, 
is an extensive process. Many tests are 
necessary to determine the character- 
istics completely. Spot size, emission, 
gun characteristics, heater current, 
light output, screen color, and high 
voltage operation are but a few of the 
tests required for each tube. An ac- 
companying photograph shows one of 
the standard methods used to measure 
the resolution at a number of points. 

Refinements are constantly being 
made in the design of tubes and in the 
methods of measuring performance. It 
is only by this constant attention to 
design details that steady progress can 
be made in improving television recep- 
tion in the home. —30— 
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SUPER VIDEO 
630 DX CHASSIS 


The Original Long-Range Chassis. Developed by 
Video Products Corp. under RCA lic. patents. 
Proven under actual tests, here is the country’s 
most powerful TV receiver. Brings in clear, sharp, 
rock-steady pictures where other sets have failed 
to perform... AMAZING FRINGE AREA RE. 
CEPTION! 


Ten Times the Sensitivity of Standard Sets. RCA 


licensed — RMA Guaranteed + 30 Tubes « Keyed $ 50 
AGC « All Quality features, og TH 4S EW § 


CASCODE TUNER (eliminates * 
incl. tax and warranty, less CR Tube 


{A ROYAL SMASH SPECIAL UO 


» Custom TV Cabinets for the 
630" at new LOW, LOW Prices 


Beautiful Hand-Rubbed Mahogany 
Cabinets that accommodate all tubes 
from 16” to 20”. 


Including Glass, Mask and Mounting 
Brackets. 


Full Door Console 
Beautiful Mahogany 
Swirl 


$8495 


Consolette 


$4995 


BOOSTER SPECIAL 
BLONDER-TONGUE BOOSTER — FULLY AUTOMATIC 
No Knobs to Handle + No Adjustments 


The Best Booster You Can Buy! Increase the range of your 
present TV set. Improve reception in weak signal areas. 
16 Times Gain (24 db.) 


GREATEST GAIN OF ANY BOOSTER IN ITS FIELD $3395 


RECORD CHANGER VALUE 


NEW! 
IMPROVED! 
BETTER! 


VIKING 


ANTENNA ROTATOR 


Ice- and Wind-defying Impulse 
Motor. Full Power Torque at In- 
stant of Starting. Easy to Mount 
—No Maintenance Problems. 
Corrosion-Resisting Materials 


TV TUBE BUYS 


| 
a 39.95 
79.95 


3-Speed 
WEBSTER AUTOMATIC 
RECORD CHANGER 
Series +100 


The newest record changer of this 


FULLY GUARANTEED — 
FIRST QUALITY 


tow price! Plays 12 ,10, or 7 inch 
records at 3315, 45, or 78 RPM. 
Balanced arm assures light nee- 


Throughout. Proven by 3-Year dle pressure and long wear. Fac- 
Endurance Test. Standard RMA tory packed. 
One-Year Guarantee. Take Sgvestene of "'*-$48-00-— 
pecia) offer! > , 
including Control Box " Regularly 
$34 95 (with Antenna Direc: Royal's $ 
'. tion Indicator — $10 23 95 
additional). Special Price ° 


DEALER SCOOP IN TV WIRE 


1000 ft. Virgin Polyethylene, 300 ohm 
Heavy Duty 
100 ft. “package” special 


Deposit with order, balance 
All prices F.O.B. New York 


change 


ROYAL television SALes 


219 E.Burnside Ave. New York 58 N.Y 


ces subject to without 


in TV INSTALLATIONS 


in any locality use the new 


t MODEL 488 


TV FIELD STRENGTH METER 


Ideal for antenna orientation, com- 
parison of antenna systems, adjust- 
ment of TV signal boosters, checking 
antenna and lead-in installations and 
many other functions . . . the 50 
microvolt full scale range is an out- 
standing feature for those concerned 
with fringe area installations where 
maximum efficiency must be attained 
the 500, 5,000 and 50,000 
microvolt ranges extend the useful- 
ness of the Simpson Model 488 into 
areas of higher signal strength. 


SIMPSON ELECTRIC COMPANY 
5200 WEST KINZIE STREET, CHICAGO 44, ILL. 
Phone: COlumbus 1-122! 


tn Canada: Bach-Simpson, Ltd., London, Ontario 


FOR PERFECTION 


reo . $0.95 
6AL5 .. .65 
SPECIAL: 


6BQ6 1.20 
STANDARD 6J6.... 1.15 
BRANDS! 6SN7 85 


0z4 ... .$0.72 12AT6 65 
IRS "a3 | Seas "33 | i2Ate 90 
iss -85 68CS 95 12av6 70 
1u4 -80 | 6BE6 80 12B8a6 75 
ius 80 6866 1.90 12BE6 75 
1x2 1.05 | 6836 85 12Kk8 1:00 
394 -95 | 6BNG 1.40 12537 75 
3V4 90 | 6cB6 90 12SA7 ‘85 
Su4 66 | 6CD6 2.40 12SK7 80 
Sv4 1.10 | 6H6 85 12SN7 1.00 
5Y3 ‘SO 635 65 12507 75 
6AB4 ‘95 6K6 80 19866 2.40 
6AC7 1:16 684 80 2516 80 
6AGS 1.06  6SA7 80 35wa 60 
6AG? 1:25 6SH7 65 

6AH6 1:60 6SK7 g | 3828 rr 
6AKS 1.55 | 6veGT so «(47 2.30 
6AQ5 85 6we . 90 4508S. 90 
6ARS 75 6x5 60 S50CcS 90 
6AT6 70 6Y6 95 SOL6 80 


Order other types not listed. our prices are tower! 


a tAlnieo #s! $1 49 
ourPur TRANSFORMERS, 45c 
isn a a 4 8 ea. 


50L6—6K6—3S 
59¢ os. 
$4. 95 per — 


MINIATURE i. yaanavouanns 
56KC—comp. w/clip. Input—Output . 
DIAL SAnEPS 
#47 G.E.—10 to box.. 
i .. -_ 


ALLIANCE 3. SPEED PHONO MOTOR $5. 4 
Complete with turntable (Special) . 


3-TUBE PHONO AMPLIFIER 


With tone and volume controls—uses 
12SQ7—50L6—35Z5. Less tubes... $2.89 
I a: rik siete Wis ie wx! we ek eas 4.71 
SELENIUM RECTIFIER (Top Quality) 
Full Wave nit Types 
Up to 18 v. in/up to Up to 36 v. in/up to 
14 v. out, ou 
2 amy $2.50 
: fa Sas ws 330 
O amg 00 
12 am 7.75 p 3 So 
Power Supplies Built to ten “FAST senvice” 
All TV Antenna & Accessories in Stock 
SEND FOR COMPLETE CATALOG 
TERMS: $e © deposit th ord c ; 
F.O.B. N.Y. —Minimum. orde $8.00. ig ts 


{ATLAS TEL-RAD PARTS: 


§ 153 CHAMBERS ST., DEPT. RN-12, NEW YORK 7,N.Y. 
i Phone HAnover 2-5813 


eee ee ee ee ee ee ee ee ee ee oe oe oe 
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URPLUS! 


“Still Some of the Best at Farwest" 


Command Receivers 


(Weather Exposed) 
Complete with tubes, less dynamotor 
BC455 — os .each $ 7.95 
BC453 each 14.95 
Command Xmtrs. 

New Condition! With Tubes 
T20/ARC-5 ace ke each §$ 7.95 
2 volt Willard Battery (dry)... 1.50 

DYNAMOTORS 
DM32A (reconditioned) .each $5.00 
Dn CP esceecesevedvevs 10.00 
NS eee eee ree 3.50 
BD77C (new) (BC191)........ 25.00 
DEI? SEEMED caceecosenenes 10.00 
Pee. GEO? .wccdceudceonds 10.00 
. f : & PPrerTerrerrre sy 25.00 
DY-9 (ARC-1) (mew)......... 15.00 
DY21 (ARC-3) (new)......... 20.00 
C-1 Autopilot (mew).......... 40.00 
Coax Plugs (new) all types. .each -69 
. 
AIRPLANE RADIO EQUIPMENT 
Many Scarce Items 


Antenna weight, 
components, 


Radio Compass (ARN-7) 
Antenna Reels, inter- 
CD508, Ear 
Microphones 
30 (Throat) $1.00 each. 


relays, 
phone equipment, 
phones HS33, new 
T-45 (lip) and T-: 


switches, 


$7.50 pr., 
“Write for Listings” 


FARWEST TRADING CO., 
209 ist Ave., So. 


Inc. 
Seattle 4, Wash. 


| Versatile Generator 
(Continued from page 46) 


ing control, the curves will be super- 
imposed and the picture will look like 
Fig. 13B. When the time base gener- 
ator is turned on, a picture like Fig. 
13C will be seen. If the time base line 
does not run through the entire curve 


properly, then rotate the time base 
phasing control (Fig. 5) back and 
forth until it does. The sweep fre- 
quency generator is now operating 


properly and is ready for calibrating. 
In order to calibrate the sweep gen- 
erator easily and accurately, a cali- 
brating detector is needed. Fig. 15 
shows the circuit of a calibrating de- 
tector which can be built very simply 
on a breadboard and then later dis- 
carded. A single 12AX7 tube is used 
as a combination mixer and video am- 
plifier. The high frequency response 
of the video amplifier is poor. This is 
desired in order to produce the dia- 
mond shaped “marking bug” that will 
appear on the oscilloscope screen. This 
“bug” is the beat frequency produced 
by the frequency meter and the sweep 
generator. The frequency meter is fed 
into the mixer grid and the output of 
the sweep generator is fed into the 
mixer cathode. Fig. 6 shows how the 
calibrating detector is connected to the 
sweep generator and the oscilloscope. 
When calibrating, it is advisable to 
start with the low frequencies and 
then work up. Set the deviation con- 
trol about one-half open. Starting with 
the frequency meter set at 5 mc., vary 
the band center dial on the sweep gen- 
erator until a small diamond shaped 
bug appears on the CRT electronic 
baseline. (During the calibration pro- 
cedure, the oscilloscope should have a 
cross section mask over the CRT.) By 
tuning the band center dial slowly, 
bring the diamond shaped marking 
bug underneath the center cross hair- 
lines of the CRT mask (Fig. 16A). 
With a pencil, lightly spot the fre- 
quency of 5 mec. on the band center 
dial. Now, leaving everything set, tune 
the marker frequency dial over its low 
range (marker bandswitch set on po- 
sition 1) until the intensity marker ap- 
pears (Fig. 16B). Tune the marker 
dial until the marker slides into the 
center of the marking bug (Fig. 16C) 
With a pencil, spot the marker dial 
frequency for 5 mc. Repeat this pro- 
cedure over the entire range of the 
sweep generator. Use intervals of .1 
mc. on the marker dial up to 20 mc., 


.2 mc. intervals from 20 me. to 30 mc., 
and .5 mc. intervals from 30 mc. to 56 


me. The band center dial 
be calibrated at 5 mec. intervals over 
its entire range. Accuracy is _ not 
needed on this dial as that is the func- 
tion of the marker frequency dial 
After the band center dial and the 
marker frequency dial have both been 
marked off, carefully ink in the fre- 
quency calibrations with India _ ink. 
The sweep frequency generator is now 
completed and ready to work. 
—30- 
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| MAGNETRONS TRANSFORMERS ‘ 
Tube Fra. Range Pk. Pwr. Sutout i 
2327 2965-2992 m¢ > KW 
2331 2820-2860 me 265 KW These XFRMRS are Army ; 
2521-A 9345-9405 me 50 KW Spec. All Underrated. 
st 4 2303-80 19 me 265 KW OUR NEW 
2 2992- 3019 me 275 KW 
332 me 285 KW Comb. Transformers—115V /50-60 cps input. 
3333 Phe ae 33: 3 me 87 Kw NEW HAM DEPT. item Amp. Filament Ratings Price 
7=% J 87 K CT-825 360VCT .340 6.3VCT/3.6 
2349 9000-9160 me 58 KW , aur 4 
2361 3000-3100 me 33 KW Featuring:— CT-626 1500V 160 o.ia be, tab. eee 4 
2 2914-3010 me 35 KW er. ae . : 2 .0/ 5o.¢ . . 
) 3331 24,000 me 50 KW SONAR MOBILE MB-26 Xmtr ps ty bo pray bl oh Sa Sho — ne Ibs. 2.95 
‘ - oe ,_o . 
5 apy 2720-2890 me 250 KW Like SR-9 Revr, this ery stal-controlled 6- ia = 2.5/10 4.95 : 
720BY 2800 me 1000 KW tube Xmtr goes ev- pe. eT oe Pe 6.95 
725-A 9345-9405 me 50 KW erywhere, fits any- Cc sFOVE oT 100 +4 ‘y hy 3% CT/2 3-38 
730-A 9845-0405 me 50 KW where, employs latest Cc’ 2x110VCT O10 6.3/1A,2.5VCT/7A 3.25 
706 AJ aay DY. FY, v-h.f. techniques! Lets Cc 350VCT .026MA 5V/3A 2.75 
' inn vaunooes you send clear signal, CT-9 585VCT 036 5V/3A,6.3V/6A.. 4.25 
723A 723A/B—2K25 726A 707A no matter how gruel- CT-610 1250 002 MA 2.5V/2.1A, 2.5V 
re ow" “MAGNETRONS hi ing the going. Output CT-137 350VCT 026 MA sv. iw 38 
QK 62 3150-3375 me 6 watts. Power con- CT-866 330V 065 6.3V/1.2, 6.3V/600 — f 
QK $9 2675-2900 me sumption: equivalent MA... 1.75 
t ax Ht 2 3200 me to car bright lights CT-456 390VCT 30 MA 6.3V/1.3A, 5V/3A 3.45 
2800- 025 me Jus 314” , Y fad CT-160 so00ovVCT 100 MA 6.3V/1.2A, 5 3: x 
! New, Gasman : Each $87.50 sd at § seen Built CT-319 660VCT OS5A 5V 2A, e'377 SAL _— : 
—TR—PULSE TUBES el Rees.» 6.3/3: 3.25 
705A 721 3EP1 724A in antenna relay sys- 8 or 26 Mc. crystal, | cr-931 5s5vCT 86 MA 5V/3A,6.3V/6A__ 4.95 
3DP1 3Fe7 5330 7248 tem, power filter net- evertone type. Screw- CT-442 525VCT 75 MA 5V/2A_ lOVCT/2A 
3GP1 5CP isR work. Low mainte- driver adjusted tun- 50V/200 MA... ‘3.85 
' MANY OTHER TYPES AVAILABLE. SEND YOUR nance standard ing control. 
REQUIREMENTS tubes. Power and an- 
tenna co-ax connec $7 245 Filament Transformers—115V 50-60 eps input. 
RADAR — RADIO — SONAR tors on front panel Item Rating Each 
APS-2 APN-4 QBF FT-781 866 Trans. 2x2 A 2.25 
APS-4 SCR-518 QBG SONAR MOBILE SR-9 Revr FTG-31 BOVE S THEA (Pape @ 2.5V/2.5A), > 
» aa oi 9.95 
APS-10 SCR-545 Qc caepenne Nene a 1-20 
0 Ss a. > . 
APS-15 FDMK-4 Qc what's coming : BV) . 73 
SA-SC-SN MK-10 aco through, in mobile | PE-W2t 3258 (214, 237-75V/6.5A 13 
MANY OTHER SETS—WRITE hg Fp LOV/1A, 72V/7A, 64V/ 
) - 2.95 
VARISTORS THERMISTORS gency activity para e's * pet 14.75 
' D-167176 $0.95 D-166288 $1.50 More than a moni- 5VCT/3A, 5VCT 5.49 
. erase a D-167332 (tube) 1.50 a ay .. 
il x 2 ponverter- sa %- . 
: D-168687 "95 en — 1.50 Your choice of 2, 6, tube superhet re- Plate Transformers—115V 50-60 cps input. 
j D-171812 95 " 13 (button) 1.50 10 meters and com- ceiver with over-all Rating Each 
D-171528 95 D-164699 for MTG mercial frequen- sensitivity better 12000-1200 200MA $8.95 ‘ 
D-162356 (308A) 1.50 ““X"' band Guide 2.50 cies, AM and FM than 1.0 anere-vett Prat pape: F rete 10 MA 4 " 
- Tiny—only 4%&§" ay Et. Oe ea ; ° .° =e . ® 
PRECISION RESISTORS $ 45 high. 544° wide,and =| PS-SSA SOSQUCE NL. 3% tole Mae Werk f 
120 35000 72 5! —” deep. Yet SR- PT-033 4150V/400 MA 49.95 
iz B20 10000 poser 9 gives you built-in PT-75-2 3780/3446/3112VCT/77 MA 10.95 
' 150 1100 «17000 shone automatic noise limiter, voltage regulated oscil- PT-28-1 4600VCT/.077 12.95 % 
' 1.01 18 200 1450 «17300 57000 lator, precision slide rule dial PT-403 pane: Ae hoe weereee 2.29 
3 43.5 250 2230 «=. 20000 75000 PT-160 1120 yA 7/770 MA, SOOVCT/82 MA, 24.95 \ 
' 5 50 300 4300 25000 We ship PT-170 Auto: 136/146/137/128-—.71A 323 
5.05 75 430 5000 30000 = type in ty iy gee Ay, a . ‘ 
10.1 82 46s 7500 33000 hock a : SPECIAL CONVERTER Phas seneew (2 > maa 79 
Above Each 30c Ten for $2.50 IN: HSVDC, OUT 12/26VDC, 500W PT-! DA te on ~ ~ 79 
100000 150000 200000 BRAND NEW $99.50 “IZA 280VCT/1.2A4 2.95 ' 
120000 170000 220000 F LL E TROLYTICS 
Above Each 40 Ten for $3.50 w i . ELE 
1,000,000 ohms rach ase | UY pane A, eee | 46. | yom PRIMARY POWER TRANSFORMER 
13-15 220-$1.20 | Steck ¢ Pri. Ratings Sec. Ratings Price : 
or. ine RECTIFIERS 20-24 PP-802 115V 60 CY. 128, 137/146/ 156V/.6A. $9.95 
Type Volts Amps. Volts Amps. Set Us to iSv. RMS a.c. 3s 38 vere CRs 4 
PES 23 #125 250 060° RC 36 input—Up to iév. d.c. 43-48 : Pri 
DM416 i4 62 330 170 RU 19 output 50-75 110. 1.25 tem : ri. 5 Output Price 
DM33A 2s 7 540 250 BC 456 Max. d.c. 53-60 220. 1:58 STF-946 210/220/230 25V/4A 3's" Hx2'4"x 
DM42 14 46 515 110) SCR 506 amps. hy +4 €1-€9 is i Tica ae sea D sis $2.39 
050 > oe . ~ 2: af + og” Hx 49° x 
4 64-72 110- 1.25 43.0 
, ; 6 72-87 220- 2-25 Dorrosa 115/23 » her ie aes go z* 188 } 
PE101C 13/26 12 6 135 SCR 515 75-84 110- 1.25 | > »/ 230 2 x 5V/7.57" Hx 7" x 
6.3 020 12 88-106 420- 9.50 larrece 23 wa 4.28 f 
BD ARS3 28 3.25 150 + 45 107-129 110- 1.65 STF-682 220 30-25-20V /1 MA -69 4 
23356 27 175 075 APN-l 34 130-157 110- 2.75 | ores 230. 2.5V/6.5A 1.45 
35CO458 28 1.2 060 3 21 130-150 70- 1.50 STF-405 230/115 »V 12/9A 2.95 
| A-085 12/24 4/2 050 =. . 130-180 110. 1.85 | SP F-370 220/440 3 x 2.5V/57 2 IV /I15A ape d 
ZA-056 12/24 8/4 > 3/110 * ‘ Ste XOX . 
ne » ¢ ° Up te 36v. RMS a.c 158-191 110- 1.85 J opp > > Spe av Gg 
| B-19Pack 12 9 4 an Mak tT] input—Up te 28v dc. | 161-180 110- 1.75 STF-11A 330 Ar se : 
D-104 12 100 , — ae ase 11e- 2.35 | STF631 230 2 x 5V/27A 2 x 5V/9A, } 
200 > 270-300 110- 2.10 cal 100/4H x 5x 7 30 Ibs. 24.95 ; 
DA-3A 28 «10 060 SCR 522 1 324-360 110- 2.40 | SL F-96B 230 2.5/6.5A 1.95 } 
010 2 378-420 17s. £00 | STF-608 220 24V /600, 5V/2A, 2 x pn ; 
5 ) 1 6.3V/1A x 
om Bt imo arr | ip ee | Gri RE HE | 
2s 19 350 BC 375 > 
CW21AAX 13 12 6 135 24 SPECIAL PLATE TRANSFORMERS : 
j 6 63 020 30 42. OIL CONDENSERS item Pri. Output Price . 
i 9 1 12 is a, eee. Vel eet STP-945 210/20/30 1100CVT/300 54 x 4x ’ 
PES4 28 10 300 200 SCR >= = - ried t. ag = 3'4 $5.90 i 
150 010 22 input — Up te 42v. 4 50 $0.45 | sTp443 2304 > x 230/.05 1.29 . 
v va eutput 650 80 1.95 lorprcy ko 4000\ : 
14.5 5 > 6.50 1 220 AC 2.20 STP-780 82, 4000V / 002 1.29 
< . Ria S20 AW oe STC-427 23 } 2 
INVERTERS ne 8.50 05 750 AC 1.59 STC+ OV 1! "Svs tee By > i 
PE 218-E: Input: 25 28 vde. 92 amp. Output: 115 v, — te a5 * 100v. d. 7 . 4 4 ae = 14/10 12.95 
350-500 cy 1500 volt-amperes. Dim: 17°x6'57x10" wa ~ pin —* +4 ct STC-4611 230V 200V /200, 4x 6.3V/.9 2.95 
New (as shown) $49.50 P 1. oo 13 1000 “85 STC-16A 220V 260V /.03, 100V/1, 6.3V 
PE za8- H: Same as above except size; 1614” x 6” x 10” 10 lie 1000 “90 4.2 .95 
$49.50 12 oe 00 4 1006 1:75 | STC-607 220 700VCT/75 MA, 40VCT ’ 
PE 218M: used, good cond 22.00 ~ 01 pe +35 100, 15/10/15V/100 
PE Input: 28 vde, 38 amps. Output: 80 v, 800 SPECIAL RECTIFIERS 1 1500 1.30 MA 3.95 
4, 00 volt-am ps Dim: 13” x 5'y” x 1044". New ON REQUEST 15 1500 1.40 STC-612 230V vag 30, 190/30, as 08 
{ -Vol ~ > . »V /2.5 w/2-866 Socket 
POWER EQUIPMENT Low-Voltage Trans 21, 1300 1-48 56 Soc 
7.5 KVA Gasoline generator sets, Type PE99, 115 . e 2x0 1 4800 1.20 
volts, 60 cycle, single phase AC, unused $550.00 36V-40V at 3.5 amps $3.7 01 6000 2.39 B-19 MK1ii1 TRANS- | ARCS 
115 Ampere circuit breaker, ITE MODEL J, 24v-1.5A 1.9! 1.5 6000 17.50 RECEIVER | moDU- 
suioun Transformer, Pri. 440/220/110 VAC. —-- i hog 1-75 Die ean ea te 
’ 5 6 J 3-19 Power Pack 8.9 7 +f 
60 cy. 3KVA, Sec., 115 Volts, 2500 volts insulation HI CAP. FILTER ys Re eens : ,MD7/ARC5 
Size 12"x12"x7" $39.50 CONDENSERS 25 20000 . 1D-24 ARN-93 Plate Modula- 
Plate Transformer, Pri. 115V 60 Cy. Single phase Cap.Mfd. WVDC Price * 25 Dual 0-200 Mi- tor w/dyna- 
I 1 25000 7 
AC Sec., 17,600 Volts @ 144 MA. Oil immersed 800 15 $1.35 5 25000 croamp, Move- motor complete w Tubes 
$95. 2000 6 1.85 l “7500 ment in 3” Case 1—12J5, 2—1625, 1 
Fi. a een Pri. 115v, 60 cy. sec. 2x5v. @ 5A 500 200 2.00 ILS Equipment VR50. Good cond 
29KV $24.50 250 150 1.45 MANY OTHERS $9.95 Price $6.95 
' 
All merchandise guaranteed. All prices F.9.B. N.Y.C. Send M.O. or Check. Only shipping charges sent C.0.D. Rated concerns send P. O. by 
Cc YEICATIO & IP ENT Co@O 
OM MUNICATI N EOU M ° 
« 2 ~ + es , .a r Nd . 
I31 Liberty St.. New York, N. Y. Dept. N-12 Chas. Resen Phone: Dighy 9-4124 
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Hs MEW... (t's a 
MONEY MAKER 


Every Serviceman! 


Service 
Instruments 


for the 
price of 


TRANSViSiom 


y, 
PA AsWesicou CR TUBE 
TESTER - REACTIVATOR 


performs 2 vital functions: 


@ Tests Picture Tubes 


@ Renews Brightness of Many 
Dim Picture Tubes 


It's a TESTER: 


Without removing picture tube from set, you apply 

this precise instrument to:— 

@ Measure Cathode emission 

@ Locate shorts between elements 

@ Locate high resistance shorts or leakage 
as high as 3 megohms 


It's a REACTIVATOR 


for dim CR Picture Tubes 


Revives dim TV Picture Tubes, without removal of 
tubes from sets Works on a great many tubes with 
low light output, if there’s no mechanical defect in 
tube. 110 V—60 cycles. Portable, weighs only 3 
lbs One or two applications pays for instrument. 


SATISFACTION GUARANTEED 4 


or money refunded if you return 
the instrument in 10 days in good 


condition. 

—————-RUSH THIS COUPON. — — —— —; 
| TRANSVISION, INC. 
| DEPT. RN NEW ROCHELLE, N. Y. | 
Send me CR Tube Tester-Reactivator(s). | 
| Enc find $ deposit. Balance C.0.D | 
| En 1 find $ in full. Send prepaid. | 
Address | 
er 
106 
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Manufacturers 


Literature 


Readers are asked to write di- 
rectly to the manufacturer for 


the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented. 


“MASTERPIECES IN MINIATURE" 

Tetrad Co., Inc. 4921 Exposition 
Blvd., Los Angeles 16, California is 
currently offering copies of its new bul- 
letin covering specialized electronic 
windings and transformers. 

Known as Bulletin 951, the new pub- 
lication illustrates and describes her- 
metically sealed miniature transform- 
ers, solenoids, radar deflection yokes, 
radar peaking coils, pulse transform- 
ers, universal windings, and television 
horizontal output transformers, TV 
focus coils, and radar tuning and peak- 
ing coils. Also shown are special coils 
which are available on a custom basis. 


TRIAD BULLETIN 

Triad Transformer Manufacturing 
Co., 2254 Sepulveda Blvd., Los Angeles 
64, California has recently issued a 
new bulletin which highlights the cur- 
rent trend toward miniaturization and 
the elimination of weight in military 
equipment. 

Bulletin 451 announces the addition 
of miniature transformers for portable 
equipment, voice frequency audio com- 
ponents, power transformers (com- 
bined plate and filament), filament 
transformers, and filter reactors. 

Use of the 380-1500 cycle line fre- 
quencies for power equipment permits 
notable reduction in the size of trans- 
formers and reactors while new devel- 
opments in core materials and new 
winding and impregnating techniques 
permit further reduction in size. 

SAFETY RULES 

Bud Radio, 2118 East 55th Street, 
Cleveland 3, Ohio is currently offering 
a two-color decal which carries the 
ARRL safety code covering the opera- 
tion of ham transmitters. 

This small decal may be mounted on 
any clean, flat surface of the rig. It 
will serve as a constant reminder to use 
care and common sense when working 
around the rig. 

Copies of this decal may be obtained 
by sending a stamped, self-addressed 
envelope to Dept. RN of the company. 


PLASTICS STANDARD 

The National Electrical Manufac- 
turers Association, 155 E. 44th Street, 
New York 17, New York has announced 
the availability of its new standard 
covering laminated thermosetting prod- 
ucts. 

Designated Publication No. LP1- 
1951, the new standard contains infor- 


| RADIO Surplus Buys 


500 KC CRYSTALS 


| 500 KC Crystals in FT 241-A 
f | holders with 4” 
pin spe. $495 
ONL 7. - are D 
QU: 
AV AIL ABL x 
CONTACT 


MIKE ASSEMBLY 
BRAND NEW! 


ample te Contact Mik 
sembly include Two micro 
phones, on oft 
transt« 
battery case Conn tor 
to any radio, AC , 
tery portable 


* Pestpate 


SSBTERS, ACRAPT 


gape cent FB 
eld ength mete i 


dip or tuning 


Postpaid $1.9 95 


SENSITIVE ALTIMETERS 


Pion Kollsman, and Bendix 
sen ive Altimet tang »- 35.000 
, calibrated in 1 t feet. Ba 
metric setting adjustmen N ok 
if requl i nts ea y in 
aut¢ 4 
Used, G » $12.95 
aang 
ALTIMETER, AIRCRAFT 
I Ss ert y surplus Altimeters, range 
10,00 t Adjusts to sea level 
nt te sin Eee Age 
t 1 ne hook 
aircraft installat = 
BRAND NEW . $7. 95 
Postpaid 


TUNER FROM 
NAVY “BN” oP" ‘se 
EQUIPMENT 


tr aig > 


Simply modif v 
. 

r converter for car or com $ * 
nunications receiver I = 6 
1-656 I—iSH7, 1 -~e.. 
1—6J5 (Not Furnished , 
Slug is tuned from 157 t a Ir i 


liagram for BN’ 
Now—A New LOW Price 


TYPE RL-9 
Interphone Amplifier 


Easily nes to high 
fidelity pho amplifier o 
apes h amp. c= s complet 

th tubes Operates on 2 
in good 
dynamotor 


$2.95 


ALL EQUIPMENT F.0.B. PASADENA UNLESS 
OTHERWISE SPECIFIED. PLEASE ENCLOSE 


Used, but 
condition Less 
A money-saving 
buy at, each 


FULL AMOUNT WITH ORDER 


C & H SALES CO. 


BOX 356-DT, East Pesndens Station, Pasadena 8, Gantt. 


RASIOPAK 


THE MOBILE 
RADIOTELEPHONE 


KAAR ENGINEERING CO 
PALO ALTO CALIFORNIA 


RADIO & TELEVISION NEWS 


mation on the manufacture, testing, 
and performance of laminated thermo- 
setting sheets, rods, and tubes. Data 
is given on paper, fabric, asbestos, 
glass, and nylon base grades, including 
three grades of engraving stock. 

Specifically, the publication describes 
the grades and contains standards for 
form, color, finish, thickness, diameter, 
length, width, flexural strength, im- 
pact and bonding strength, water ab- 
sorption, dielectric strength, dissipa- 
tion factor, arc resistance, density, and 
compressive strength. 

In addition, typical values are listed 
for physical and electrical properties. 

Copies of this publication are $1.00 
each and may be obtained direct from 
NEMA. 


“FACTS ABOUT PLASTICS" 

The Richardson Company, 2764 Lake 
Street, Melrose Park, Illinois has re- 
cently issued a new booklet explaining 
plastics in clear, non-technical lan- 
guage for the benefit of the layman. 

This 24-page book, entitled “Facts 
About Plastics,” is designed to give the 
layman a basic introduction to the 
many different plastics now in use, the 
various Ways they are produced, and 
the uses of plastics in industrial and 
consumer products. The book is printed 
in two Colors and is illustrated through- 
out. 

Subjects covered include the history 
of plastics; plastics advantages and 
limitations; thermosetting and thermo- 
plastic materials; how laminated and 
molded plastics are made; design sug- 
gestions; industrial and consumer ap- 
plications; comparative properties of 
different grades; and the _ products, 
facilities, and services of the company. 

Copies of this publication are avail- 
able to those making their requests on 
company letterheads. 


NEW G-E PUBLICATIONS 

General Electric Company, Schenec- 
tady 5, New York has recently issued 
four new bulletins of interest to the 
electronics industry. 

Bulletin GEC-808 is a two-color bro- 
chure on the company’s “Tantalytic” 
condensers. It describes the features 
of the equipment, its application, and 
operation. The booklet is illustrated 
with photographs, line diagrams, and 
test data graphs. These units are de- 
signed for low-voltage, d.c. applica- 
tions where very small size, light 
weight, and long operating and shelf 
life are major considerations. 

The second booklet, GEC-809, de- 
scribes the operation and features of 
the company’s fixed paper dielectric 
condensers. Line drawings and charts 
showing the deratings for a.c. and d.c. 
applications are included in addition to 
photographs of the units. 

GEA-5658 is the designation given to 
the third publication. This booklet 
covers metallic rectifier power conver- 
sion units and describes the features of 
the equipment, its application and op- 
eration. A specification guide for G-E 
d.c. power supplies and exciters is also 
included in this publication, as well as 
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FOUR KEYS 


we 
“ee 
* 


TO YOUR 


aN i @) FUTURE 


New RIDER 
Books GIVE 

The Facts 
You Must Know 
TV TROUBLESHOOTING GUIDE BOOK 


A new, practical, easy-to-use guide book that is the final word on television 
troubleshooting. It tells how to spot receiver troubles andcorrect them. 
Contains actual information right from the manufacturers. Five informa- 
tion-packed chapters, durably bound 


More than 200 pp., 842." x 11”........ $3.90 


RECEIVING TUBE SUBSTITUTION GUIDE BOOK 
First Supplement by H. A. Middleton 


An indispensable addition to the original book. Illustrat- 
ing 650 completely new radio-television tube substitutions 
in numerical sequence with accompanying wiring instruc- 
tions, original and substitute tube socket illustrations. If 
you own the original edition, you need this supplement 
for complete coverage 


48 pp., 8%." x11"... $ 99 


TV AND ELECTRONICS AS A CAREER 
by Ira Kamen and Richard H. Dorf 


Here is an interesting, informative book important to 
your future. Written by top authorities of the industry as 
an authentic guide to the career possibilities offered by all 
phases of the electronics industry 


996 pe. S%” 2 ON"... ccccccccecse 54.95 


BROADCAST OPERATOR'S HANDBOOK 
by H. E. Ennes, Second Edition 


A practicing broadcast operator tells veteran and student 
operators all the procedures of AM and FM studio oper- 
ating practices. A valuable, easy-to-read book for anyone 
wishing to make a career of broadcasting or to increase 
present knowledge if already active in the field. 


a ee $5.40 


Coming Soon...UHF PRINCIPLES, by Allen Lytel...Don't Miss This! 


] 


Fee e@e2e2e2ene CLIP AND MAIL THIS COUPON — TODAY! =a en ana enanan aman 


I JOHN F. RIDER, Publisher, Inc., Dept. RN i 
I 480 Canal Street © New York 13, N. Y. ! 
r Please send me book(s) checked. It is understood, if not satisfied, | may return them + 
i within 10 days and receive full refund. 4 
I ( ) TY TROUBLESHOOTING GUIDE BOOK, $3.90 { 
| ( ) RECEIVING TUBE SUBSTITUTION GUIDE BOOK, Ist Supp., $.99 I 
I ( ) TV AND ELECTRONICS AS A CAREER, $4.95 | 
l { ) BROADCAST OPERATOR'S HANDBOOK, $5.40 ! 
I UTI TEDistnsicvinsisindnscctsstnssinpnbseubnesapetetentnliinhiniielbibasiactipenisieaseclpeeaniialsaina ieemmeaiasinaigenidiieniaiihinaiteniatataiensidiaaseaitiiaiats 7 
PID, cccnseindeiicscsininsetsinctcrpicsensienichabins cts -inebaniedieapnipsemihdeiepe amistad eens daa ll aaceitaaiaiei aii iailadiian as : 
| City Zone PI sttuscelaiaiiittatiniinai | 


(Please Print) 
_——_—— a ww i Sie 


JOHN F. RIDER Publisher, Inc. 


480 Canal Street, New York 13, N. Y 
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HARVEY 


Features the Finest Brands 
At Most Reasonable Prices! 


WILLIAMSON HR-15 AMPLIFIER 
KIT 


The famous Williamson HR-15 amplifier circuit 

..now available with the original Partridge 
transformers built to Williamson’s specifications. 
Build this kit in 3 hours or less, and enjoy sound 
of a quality you never heard before. The HR-15 is 
a 2-Chassis power amplifier for use with tuners 
or other front ends having own volume and tone 
controls. All American triodes, 2-6SN7GT, 2-807, 
or 6BG6G in PP output, 5V4G rectifier. Response 
+ .5 db, 10-100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. of feedback around 4 stages and the output 
transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre-wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer, and 
All Necessary Parts 


HR- Ab A Williamson Kit with all TRIAD TRANS- 
FORMERS...including power transformer, 
aaies and ‘specially designed output trans- 
former which is completely sealed in tar. + 2 
db. 10-100,000 cps. Harmonic Distortion less 
than + 10 watts output. Output impedances 
4-8-16 ohms 

Both HR-15 and HR-15T Kits available with KT- 66 
tubes for $3.00 extra. 


MAGNECORDER 
PT 63-AH with 3 Heads 


Erase... 
Record... 


Playback... 


Designed To Monitor 
Directly From The 
Tape While You Are 
Recording! 

Assures finer results by eliminating most re- 
cording errors. All heads, contained in a single 
housing, are individually alignable and replace- 
able, and each one is triple shielded to eliminate 
cross-talk and hum. 71-inch and 15-inch tape 
speeds, easily interchangeable. (3 speeds... 334”, 
742” and 15”... are also available at slight ad- 
ditional cost.) Attractive black grain leatherette 
over wood construction. $350.00 Net, with Case. 


PT63-J AMPLIFIER 


A new single chan- 
nel portable ampli- 
fier which contains 
a separate record 
and playback ampli- 
fier so that you can 
monitor from the 
tape while recording. In addition, 10 watts of 
audio is provided to drive both the 5-inch moni- 
tor speaker or an external loudspeaker. Re- 
sponse flat from 50-15kc at 15” /sec. The 19” 
x 7” control panel provides a switch to change 
equalization for either 71/2” or 15” tape speeds. 
Switching is also provided for record, playback 
or bias readings on the 3” VU meter. May be 
directly rack mounted when removed from case. 
$387.00 Net, with Case. 


NOTE: In view of the rapidly changing market 
Conditions, all prices shown are subject to 
change without notice and are net, F.0.B., N.Y.C. 


complete rating charts and dimensions. 

The fourth publication is entitled 
“Electronic Components, Equipment, 
and Allied Products for Communica- 
tion and Industrial Applications.” This 
24-page catalogue lists a wide variety 
of component parts, equipment, and 
other necessary servicing and main- 
tenance supplies. —30- 


Crystal Diodes 
(Continued from page 62) 


pulses where the fraction of the pulse 
voltage appearing at the grid of the 
audio tube exceeds the voltage on the 
anode of CR,, this crystal conducts and 
acts as a very low impedance com- 
ponent for the duration of the pulse. 

It is, therefore, necessary that the 
diodes be connected in a bucking posi- 
tion as shown. 

One of the virtues of these limiter 
circuits is that the limiter crystal may 
be switched in or out of the circuit at 
will. Where these circuits are used it 
is recommended that the components 


limiter circuit may be simplified with 
some loss in limiter action as indicated 
in the circuit shown in Fig. 8. This is 
an economical circuit; most of the 
components may be mounted inside 
the shield can. 


Combination Circuits 


It is possible to combine the func- 
tions of second detector, a.v.c., and 
noise limiter in one master circuit, as 
shown in Fig. 9. The 1N34, or 1N48 
does double duty as both second detec- 
tor and a.v.c., and the 1N54’s or 1N65's 
make effective limiters under condi- 
tions that might make satisfactory re- 
ception difficult. Fig. 10 is a simplified 
circuit which does substantially the 
same job of limiting with but two 
crystals. The circuit shown in Fig. 7 
is probably the most satisfactory cir- 
cuit for use with crystals since the 
demodulation, a.v.c., and noise limiter 
functions are performed separately 
This is a fidelity circuit for those who 
want the best. The compound limiter 
is capable of achieving as much as 
6 db imvrovement over the shunt or 
series type limiter; moreover the com- 


—  * 


Telephone LUxemberg 2-1508 


RADIO COMPANY, INC. 
103 West 43rd St., New York 18, N. Y. 


be mounted on a suitable strip or en- pound limiter produces materially 
closed in a shield can to minimize hum better limiting action at low signal 
pickup to which any limiter circuit is levels. 
partial under certain conditions. The (To be continued) 
455 KC. LF. 455 KC. 1.F. 
7 CRI = IN34, IN«S 
ATH. 
T] CR2=1N34, IN48, 
oooil\ , cit INS4, INGS 
Ri RI: 47 wet. CR3*IN5S4, INES 
eSOK 3 ¢ 
C2}/.000) CRI * IN34,IN48 fs ae 
T CR2*1N34,1N 48 C2) vote. 
CR3*1N34,1N46,INS4 
R2 C3i/ CR4sINS4 


FIRST AUDIO 


Fig. 7. Schematic of a combination second 
detector, an a.v.c., and a noise limiter. 


455 KC. LF. 


DETECTOR 
MAY BE A 
VACUUM TUBE 
7 R A IN34 OR 
a IN48 CRYSTAL 


if 


" CIN 47 ppte. LL 


» Re > 
FIRST AUDIO 


+ 


Fig. 8. Simplified series gate noise limiter. 
Limiting may be improved by varying R, 
downward and R, upward. R, may be 150.- 
000 ohms to 250,000 ohms while R. may be 


between 250,000 and 470,000 ohms. 


Fig. 9. Combination second detector. a.v.c. 
and noise limiter. The limiting level de- 
creases as R, is made smaller with respect 
to R,. The ratio of these resistors should 
be adjusted for effective limiting with a 
minimum of audio distortion in circuit. 


455 KG. LF. 
cRI 
CATH. 
cil 
.0001}\ CRIIN34, IN48, 
ni $50x — 
3 CR2*1N34, IN48, 
C2}{ .0001 (N56 
RS re W = 
. SOOK imeg. C3i/.t = 
«or ie WT nas 
: R6 Audio 
em R33 GR2 470 
K3 
250 3 oOnecatH. 


Fig. 10. Simple detector, a.v.c., limiter. 
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ARROW “The Home of Values!” 


COMPASS INSTALLATION 
MN-26C—Remotely controlled commercial type 

navigation receiver. Freq. range 150 to 1500 KC 

in three bands. Has suse 6 volt tubes, 24 V 

rt d band switch mot 

Soames or and ban ch motor, $39.95 
MN-28C Control box for above, New 
MN-S2 Loop control unit, New 1.95 
MN-20E Loop (manually rotatable), New 
Loop transmission cable 168" long, new 
MC-124 Mechanical cabling, New. per Igth. 3.25 
IN-4D Left-right indicator, New + 
Plugs, set of three, New 
Manual, covering complete set, New 1.95 


SCR 508 EQUIPMENT 


BC 603 Receiver L dyn $24.95 Exc. Used 
BC 604 Transmitter L dyn. 12.95 Exc. Used 
BC 605 Amplifier L dyn. 4.95 New 

BC 606 Control Box -95 Exc. Used 
ee 9.95 Exc. Used 
MP 48 Mast Base ... ...... 2.95 Exc. Used 
DM 34, Dynamotor............ 10.95 Exc. Used 
DM 35, Dynamotor............ 14.95 Exc. Used 
DM 36, Dynamotor............. 10.95 Exc. Used 
DM 37, Dynamotor 4.95 Exc. Used 
TM 11-600 Tech Manual 1.95 


Crystals, Set of 80 19.95 


SURPRISE PACKAGE 
° $1.95 


ASB 7 EQUIPMENT 


CPR-46 ACJ Receiver—509 to 556 mc, new 


20 pounds assorted radio 
parts. A real value at.. 


with tubes 29.50 
CAY-52 ACV Transmitter, new with tubes 7.95 
CJP-SS AER Scope, new with tubes 9.95 
CJP-20 ABX Power unit, new with tubes 4.95 

used with tubes 3.95 


CJP-14 AAV Antenna switching unit, new 
complete 4.95 


AM 61 Indicator amplifier 
and all parts $7.95 


New with blower 
except tubes 
BC 


709 


Battery operated lightweight interphone amplifier. 
Complete with tube and shock mount, but less 
battery. New 3.95 ea. 


AD-1 MOTOR 24 VDC—1/12 HP 6000 RPM 98- 
Intermittent Duty 

PE 97 or PE117 Vibrator Power Supply for 
BC 620 and BC 659. Used—-Less Tubes, $2 95 
Vibrator and Condenser . 
4 120 bt wes Power Suey for BC 620 and 
BC 659 with Tubes, etc ess vibrator. 

Used beater. $4.95 


MISCELLANEOUS 
SPECIALS! Gi xox 

RA 10 DA Receiver .$17.50 $24. 4 
BC 442 Less Condenser 1.48 1.95 
APS 13 UHF Antenna, Pair -98 
1-97 Bias Meter . 3.95 4.95 
RL 42 Antenna Gearbox Motor and 

ee a 4.95 7.50 
Circuit Breaker 40 Amps ne 59 
Collins VFO Dial——_5 calibrated ham 


bands from 3.2 Mc to 32 Mc; com- 
plete with pointer, gears, logging 
dial and flywheel. Scale 6" on 8” 
plate, each 

I 82 F Five Inch 360 degree com- 
pass indicator and Selsyn receiver 

A-81-2 Transmitters Selsyn for 182 
indicator 
(both I82F & Trans. Selsyn for $7.00) 
-101 Dynamotor 

Model 507, Thermal-converter Wes- 
ton Type D, range .12 amp 

BC-1023 Marker Beacon Receiver, 
complete with tubes, shock mount 
and instruction manual 

BC-924 27-38 MC. FM Transmitter, 
complete with tubes 

BC-684 27-38 MC. FM Transmitter, 
less dynamotor 

BC-610 10 meter modification kit 

SCR-183 complete 12 volt set with 
all coils, tubes, dynamotor and con- 
trol units 

ARB Contro! Box 

ARR 2 Control Box 

BC 1206C Receiver, new 

BC-375, transmitter only........... 

TA-12, transmitter ioneeus ee 

110 welt, 60 cycle motor 5 

A27 Phantom antenna 


SCR 625 Famous 
Army Mine-Detector 


For Prospectors, Miners, Oil 
Companies, Plumbers, Ete. 
This unit is being offered now 
at a considerable reduction in 
price. Recently advertised at 
$79.50 it is now available in the 
same brand new wrappings 
in suitcase style carrying 
case (less batteries) at 


$59.50 


WHILE THEY 
LAST! 


Used 
PE 218 Inverter, 24VDC input; output 115 VAC, like’ 
400 CPS at 13 amps. (1.55 KVA) .. new $15.00 mew °/,, # 
like new 12.50 $39.50 —— 
39° 89¢ 
T O1A 1E7GT 2C26A 33 1619 |1B26 184 6AC7 6K8G 717A 
01B 1F4 3B7 34 1625 11832 2A4G 6ALS 6SH7 1613 
o1c 1F5G 3D6 1299 3944 1626 linpDS 384 6C4 6V6GT 6W4 
U 1A6 1G1 10¥ 49 1LNS sw4 6K6GT VR90 6CB6 
iBtass ines’ Gt far” 
B 106 1H6G 30spec. 954 $1.59 See pore 805 $3.29 
6AGS 6L6G| 304TH 9S ges 1.59 
49° CAKS 263% | 204TL. ..10.95 
OZ4A 637G 6Z7G 12F5 1235GT 211|/SAK6 sera aos 83 9.95 
& 2V3G 6T7G 12A6° 12H6 77 957 $1 69 ree @ 
9¢ -o 803 2.89 866A... 69 
CK1005 2x2 6L7G 6ST7 705A 9002 
S 1ASGT 635GT 6R7GT 6W7G 9003 CATHODE RAY 


BC 769 TRANSMITTER 


Mfd-12000 VDC oil condenser, less tubes 


MONTHLY SPECIAL! 


Originally designed to transmit RF pulses at 470 MC with use of two 
1SE tubes. Power was supplied by RA 52 rectifier 
O-150 VAC 60 cycle meter, 6.3 VAC filament transformer, associated 
circuits for VHF transmission, standard 19” panel chassis, and a . 


Parts consist of | | SFP7........... 1.95 

15 a 

new $5.95 a 

Used, less tubes, $3.95 ii <csnsennes See 


TUBES 


SFP7 .........-- $1.98 
4AP10..... 95 


PE 206 INVERTER 


24 VDC to 80 VAC at 
Se Ge OP We vv.ccccnccsceons 


SCOTT HI-FI OUTPUT 
TRANSFORMER 


Made for Scott Navy Receiver. Fully Potted. Primary 

5000 ohms. Secondary: 600 ohms center tapped 

and 60 ohms center tapped with 1 49 
= 


nverse feedback New 
Ship ts FOB w h 20% Deposit 
on ord Mi: order $5.00. Mlinois res- 


idents, add regular sales tax to remittance. 
Prices subject to change without notice. 


RECORD PLAYER 


Original Government cost $150.00. Contains husky 
three tube Amplifier, ieaee PM Speaker and two 
speed (33%, & 78 RPM) 110 Volt AC and DC 
motor. In portable leatherette carrying case. 

Good operating condition $19. 95 each 
Or with repairs required, as is 12.95 each 
Also available straight AC with one speed 3313 


RPM motor 
Good operating condition. $14.95 each 
Repairs required...... 9.95 each 


ARROW SALES, Inc. 


SPECIAL! 


16JP4.... . ~ $19.95 
1GDP4...... 19.95 


CABINET CH-118 


Olive drab in color, this cabinet has a full length 
interlock access door on the rear. The front takes 
the standard 19” panels with 60 inches of height and 
20 inches deep. It is shock mounted on a heavy 
steel platform and has a two-inch protrusion fully 
covering one side to accommodate wave trap and 
wiring. Louvered vents allow air circulation top and 


Fock F. O. B. Chicago 4.50 
RA 52-RECTIFIER 


A transtat controlled rectifier to produce high volt- 
age DC from 110 VAC 60 cycle source. Up to 
11,500 volts DC at 50 watts. Metered high 50 
(O- ‘1SKV) and current (0-20 ane. ‘$74 74 


New 


Some available with small repair or minor sO 

replacement, less tube. Only .50 

BC 770 Keyer P/O RC 100, new less tubes $4.95 
OIL FILLED CONDENSERS 

00025 mid. 25,000 VDC, oil- 

filled, new $2.95 ea. 


1.75 mid. 330 VAC, 60 cycle, G. E. Pyranol motor 
starting condenser with mounting 


bracket, NEW : 59c ea. 
1-1-1 mfd 1200 VDC 59c 2 for $1.00 
.25 mid 1500 VDC 39e Sior 1.00 
25 mfd 600 VDC B/T 24c Sifor 1.00 
40 mid 25 VDC Electrolytic24e Sfor 1.00 
50 mmfd 5000 VDC vacuum condenser, 
NEW $1 .29 
9 mfd. 90 VAC, 400 CPS, 3 phase Delta 
GE Pyranol 98c ea. 
COMMAND 
(SCR 274 N) EQUIPMENT 
Used New 
ARA (same as command receiver) 
1.5 to 3 MC, like new with tubes, 
less dynamotor, black crackle finish $19.95 
ATA 2-3 mc transmitter 17.50 
BC-455 6-9 mc receiver $7.95 14.95 
BC-457 4-5.3 mc transmitter 5.95 
T-19 ARC 5S, 3-4 mc transmitter 10.95 
T-21 ARC 5, 5.3-7 mc transmitter. 7.95 11.95 
T-23 ARC 5, 100-156 mc xmtr 49.50 
—- 2 position Rec. Control Box. : 1.95 
C-215 Mechanical Drive Shaft, 
er length 2.45 
BC-450 3 Receiver Remote Control 1.95 
BC-451 Transmitter Control Box -69 1.50 
BC-442 Antenna Relay, complete 


3 Receiver Rack 


MIKES and HEADSETS 


HS 23 High Impedance Headset new $4.95 
HS 30 Miniature Headset 1.50 


new Il. 
used .75 
CD-307 Ext. cord for HS 23-33 like new .95 
341 Key new « 
T.32 Desk — microphone. Good 
—_ "ees $2.95 
Throat Mike —T 30 Dt crisastoscsnnkene 98c 
Lip Mike—Navy Type—New..............+. 98c 
Extension Cord and Switch Assembly 
for lip and throat Mikes—New. . 98e 


CW 4950S High impedance headset complete 
with leather headband and rubber cushions. 98c 
Used 


RS-38, Microphone new 4.95 
CHOKES 
10 Henry 20 MADC 29c¢ 4 for $1.00 
10 Henry 50 MADC 39¢ 3for 1.00 
TS-10 Sound powered phones 
Brand New, each $9.95 
Used $5.95 ea. 
VIBRATORS 


2 Volt—7 Prong Synchronous 69e 10 for $6.00 
6 Volt—4 Prong Non-synchronous.98¢€ 10 for $9.00 


Dept. N, 1712-14 S. Michigan Ave., Chicago 16, Ill 


PHONE: HArrison 7-9374 
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TOP QUALITY! LOW COST! 


FISHER 


HIGH QUALITY 


Phonograph Preamplifier 


@ Here is the top quality, reasonably priced preamplifier you have 
always wanted. The FISHER provides exact equalization for low- 
level magnetic pickups of any make, such as GE, Pickering, Audax, 
Clarkstan and others; also used as a microphone preamplifier. 


a= Mille 


* BUMDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 + 


NOW AVAILABLE 


TO THE SERVICEMAN 
AND EXPERIMENTER 
THE FAMOUS 


*THE FINEST 
MINIATURE 
1. F. TRANSFORMER 
EVER 
MANUFACTURED! 
e ONLY 2%" HIGH 
BY %” SQUARE 

* SHELL CORE PERMEABILITY TUNED. STABLE SILVER 

MICA FIXED CONDENSERS — NOT MICA COM— 

PRESSION TUNED 

* UNIQUE SNAP CLIP MOUNTING FOR ROUND HOLES 

IN CHASSIS 

455 KC input transformer gain 50. Band width at 2 times 
16 KC; at 10 times 40 KC 

455 KC output transformer gain 110. Band width at 2 times 
18 KC; at 10 times 50 KC 

262 KC input transformer gain 65. Band width at 2 times 
9 KC; at 10 times 23 KC. 

262 KC output transformer gain 130. Band width at 2 times 

10 KC; at 10 times 27 KC. 


CAT Ne ITEM NET PRICE 
12-41 262 KC Input | F. Trans 1.50 
12-442 262 KC Output | F_ Trans 1.50 
12-Cr 455 KC Input |. F. Trans. 1.32 
12-C2 455 KC Output |. F. Trans 1,32 


The” K-TRAN is distributed 
nationally to the jobber only 
by J. W. Miller Company. 


*Manufactured under “K- TRANS” Patent 
Numbers 2435630 and 2429468 of Automatic 
Manufacturing Corp. 


J. W.\ MILLER COMPANY 


5917 S$. MAIN ST. LOS ANGELES, CALIF. 


List $20.95 


Outstanding Features: 


Uniform response, 30 to 20,000 cycles. 
Self powered. Two stages of triode 
amplification. Extremely low hum. 


Full low-frequency equalization. High 
gain. Completely enclosed chassis 
with bottom cover. Plugs supplied. 


Output cable can be up to 50 feet in 
length. size: 334 x 398 x 356 high. 


WRITE FOR FULL DETAILS 


FISHER RADIO CORPORATION 
39 E. 47TH ST., NEW YORK 


1952 Edition Ready! 


Sun Radio’s Original 
‘Audio Equipment Handbook’’ 


~~ = 
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Wireless “Tele-Patch™ 


(Continued from page 65) 


Before trying to operate this or any 
other telephone patch, it is necessary 
to check all receiver and transmitter 
bonding and grounding. This is some- 
thing that should have been done when 
the rig was built—but since it rarely 
is—now is the time to do it. With a 
telephone patch this is a “must.” As 
far as possible avoid common ground- 
ing leads by observing the principles 
shown in Fig. 6. The central ground- 
ing point, a relative ground as far as 
r.f. goes, may be at the speech ampli- 
fier or at the’transmitter rack. A flat 
copper strip—about 1 inch of #20 
gauge—is ideal although one can usu- 
ally use whatever is at hand. Braid is 
suitable where there is to be a flexible 
lead. It is a good idea to use at least 
No. 12 stranded insulated wire, for con- 
venience. Run all leads as directly as 
possible, grounding all of the radio 
equipment concerned. 

It is recommended that the dual in- 
put preamplifier of the transmitter be 
built into the speech equipment so that 
the local or “Tele-Patch” microphone 
input may be balanced at proper levels 
and the incoming signal may be turned 
down quickly if required. One simple 
method for doing this is shown in Fig. 
7. Here either input is adjustable 
without changing the setting of the 
other. In the WIDFS speech ampli- 
fier, separate tubes are used for each 
input stage with controls to provide 
the proper balance between this and 
the next speech stage, but this isn’t 
necessary. 

After completing the required speech 
amplifier changes and performing the 
necessary bonding and grounding, it is 
time to see if the received radio signals 
can be properly “piped” into the tele- 
phone lines. A couple of local hams 
were called on the landline and briefed 
as to what had to be done. It was 
necessary for them to listen on both 
local and DX signals in order to deter- 
mine whether or not the quality was 
good and at the proper volume. 

With the 1N34 and the Weston 507 
used in the author’s “Tele-Patch,” 
audio peaks to half scale were good 
and loud, but not as loud as a strong 
voice close to the handset mike. Thus, 
it appeared that at this level there is 
little chance for crosstalk. In fact the 
ANB units do not seem to have enough 


Fig. 6. Ground circuits at a common point. 
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Fig. 7. Schematic diagram of a speech in- 
put that will provide proper gain balance. 


speaker power to blast the telephone 
handset mike—but don’t take any un- 
necessary chances. 

After the receiver tests the transmit- 
ter was shifted to a dummy antenna 
and then to the live antenna to check 
for stray r.f. feedback and adequate 
modulation levels. The input from the 
ANB unit, used as a microphone, is 
considerably lower than the “local” 
microphone as the handset earpiece 
audio volume is not as strong as the 
voice. The “local” mike is another ANB 
unit with a similar’ transformer, 
mounted in a convenient case. 

As a final check, a reasonably distant 
“Old Timer” was contacted by radio 
and “piped” through the “Tele-Patch” 
to another “Old Timer” on the tele- 
phone, both of whom could be relied 
upon for a candid and critical report. 
This and several other tests justified 
the author’s belief that the voice qual- 
ity was clean, clear, and adequate for 
any-telephone patching that might be 
required. 

The transmitter at W1DFS has but 
one master control switch circuit. 
This controls a_three-pole master 
relay which shifts the receiver, trans- 
mitter, v.f.o., and antenna from 
“transmit” to “receive” by means 
of a simple toggle switch. In addition 
to the operating position at the control 
desk, a “lazy man’s delight” is enjoyed 
at the couch where there is a second 
microphone and parallel toggle switch. 
After tuning the desired signal, it is 
possible to relax in solid comfort and 
operate in a “horizontal” position. This 
is a modern operating luxury. When 
using the “Tele-Patch,” the operator's 
place is at the control desk so that he 
may correct the signal levels and stay 
on top of the controls. 


Final Word of Caution 


Like any other good thing, there are 
limits to the use of the “Tele-Patch.” 
If hams abuse telephone patching we 
may lose the privilege of using it dur- 
ing emergencies. 

It appears that these ANB units can- 
not overdrive the telephone handset 
but stray r.f. may get into the tele- 
phone lines, with or without the patch, 
or some other unforeseen trouble may 
arise. Amateur radio enjoys a cordial 
relationship with telephone companies 

so let’s keep it that way. Thus, after 
determining the proper working set- 
ting, the “Tele-Patch” should be set 
aside for emergency use and only 
brought out for occasional testing. 


“— 
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Research and laboratory tests 
have long proved that the best 
point to boost a TV signal is at 
antenna height — where the 
most favorable signal-to-noise 
ratio exists. But it remained for 
VEE-D-X engineers to perfect 
the extremely powerful Rocket 
Booster that delivers an 18 db 
gain with full 5 megacycle 
band width. The Rocket 
Booster has two components — 
(1) the booster itself, and (2) 
a control unit. It is factory pre- 
set for peak performance on 
any desired channel and once 
installed needs no further 
adjustment. For complete 
information on the sensational 
new Rocket Booster see your 
distributor or write to The 
La-Pointe-Plascomold Corpo- 


ration, Windsor Locks, Conn. (Cam 


‘ “girs cSt, . Ps 


VEEDX 


MEET THE FINEST audio amplifier ever built, at any price. Its 
name: the Craftsmen 500, with the famous Williamson all-triode 
circuit. We had to invent a new word to describe its 99.99%* 
distortion-free performance. The word is ULTRA-FIDELITY. Hear 
the “500” and you'll know why. 


C500 m Aenoner Features 
> 0 * Total H Distortion: Less than 0.1% at 10 wotts, 
oat mid-freqs 
*0.01% at av. listening level below | wott 


2) KT66 power output; 5V4G rectifier 


0 rsh 


Ravenswo Ave 


THE RADIO 


NOW — Get this expert SELF-TRAINING in 


RADIO SERVICING PHOTOCON SALES 


1060-2 N. Allen Ave. SYcamore 4-7156 
by ABRAHAM MARCUS Pasadena 7, Calif. RYan 1-8271 
co-author of famous “Elements of Radio”’ ‘ 
which has sold over 800,000 copies! Write for Our New 24-Page 
Here is every detail you need to know 
about radio repair, replacement, and re- SURPLUS SALES CATALOG 
adjustment Easy-to-understand, step- 
by-step self-training handbook shows 
you how to locate and remedy defects WE WILL BUY YOUR NEW OR CLEAN USED 
quickly ELECTRONIC SURPLUS: ARC-1, AR¢ nC-224 
= BC-348, BC-312, BC-342, ATC, ART-13, APS-13, 
Covers: TRF Receivers; Superheterodyne BC-221 LM’s. TS-1 TS-13 TS-23 TS-34 
Receivers; Short-Wave Receivers and T8-35, IE-19A. 1-222. SCR-522, TS 100, or any 
Converters; Multiband Receivers; Port- BC 1. 1E. TS "APR. 4 
able Receivers Automobile Receivers; - 
Communication Receivers; F-M Receiv- 
ers; Power Supplies operated from AC, 
I Batteries, Motor Generators, etc. WRITE FOR PRICES 
Tells you the HOW and WHY of: Elec- ee ee ee ee oe 
tron Tubes (Diode, Triode, Pentode, BC-848, ART-13, 7 . a . ' 
Beam Power, Thyratron Phototube, rcs 
Cathode Ray, etc.); Rectifier Circuits 
—ey «= ( Half-wave, Full-wave, Bridge, Volt- DuMont 208 ‘ pr EXCELLENT $225.00 
age-Doubler, etc.); Detector Cir- 804B General Radio § 1 Generator 8-330 
: cults (Diode, Triode, Regenerative, me EXCELLENT 350.00 
All in one BIG] Superregenerative, ‘Infinite-imped- APN-1 Altimeter Indicator 0-1 ma. shunt 
5 napacwe Te Bin] ance._ete.); Amplifier Circuits (Au- 250° dial NEW 2.95 
to ond. (6 ON] dio, Radio, I-F, Video, D-C, ete.); LM & BC-221 Fri Meter with cal 
s ons §=.400| Oscillator Circuits (Hartley, Col- book, erystal 1 tube EXCELLENT 99.50 
anew i ow’}| pitts, Crystal, Transitron, Multivi- SCR-625 Mine Detector. .NEW $69.50; USED 39.50 
Diagrams. 775) Drator, Sweep-circuit, etc.). Con- AN /AVN4B Complets EXCELLENT 150.00 
pages of “prac. trol Circuits (Volume, AVC, DAVC, PE-218 Inverter 400N NEW 29.50 
tical radio in- Tone, Noise-Suppression, Automatic pE-906 Inverter SOON NEW 12.50 
H Tuning, Automatic Frequency Con- 
struction. Pits peo Weston Model 545 Tact ter Meter NEW 17.50 
Explains how to use testing instruments such as: HS-33 600 ohm Headset USED $3.50; NEW 5.98 
meter, vacuum-tube voltmeters, ohmmeters, bridg 400 GA D2INJ . Ing it 
multimeters, signal generators, tube checkers, cath 24V. DC. Output 115V, AC, 400 cycles 455 
ode-ray oscilloscopes, ete. Over 100 pages and 69 V.A omnia 26.88 
8 o a8 t DuMont 224 0 raph less front 
om — = ah. ection alone i os EXCELLENT 128.00 
ie is authoritative radio repair handbook today! Coupon 
below brings you ‘‘Radio Servicing’’ on FREE trial for 10 DuMont 241 Oscillograpt EXCELLENT 300.00 
Gays. Mail it NOW. G.E. Oscillograph CROSY EXCELLENT 225.00 
ee ee ee 
LX-1 U.HLF S 1 Gene tor &-330 c 
| PRENTICE-HALL, Inc., Dept. M-RN-1251 I complete NEW $00.00 
| 70 Fifth Ave., New York 11, N. Y. | Receiver-Indicator R65 /APN-9 complete 400.00 
| Send me, for 10 DAYS’ FREE TRIAL, “Radio | eat sneeiien 90° & 00" thes 
Servicing,’’ by Abraham Marcus. I will return it scale $35.00 and $40.00 resp 
| in ten days and pay nothing—or keep it and send i] CRT-3 Two-cC? 1 « Gir NEW 75.00 
$1.95 down (plus postage) and $2 monthly for : : 
| 2 months. : | RTAIB Radio Tr tter NEW 600.00 
| | 304TL Tubes 6.50 
ROR bes 100.00 
| PUD 6.6 646046 400006660 606686008 | cieconelligin 
eeeeececece NOTE: One of the larwest and ost complete electronic 
surplus stocks in the country We have thousands of 
| Address | tubes, capacitors. plug accessories, transmitters-re- 
| ceivers, test equipment, ete Send us your require- 
Cc ty ment 
la ' a convene TDs TERMS: Prices F.O.B., Pasadena, California. 25¢ 
| ( .) SAVE! Se nd $5.95 WITH COUPON-—we pas | on all €.0.D. orders. Californians add 3% Sales Tax. 
j postage i Prices subject to change without notice 
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Audio Simplified 
| (Continued from page 57) 


difference between the preamplifier re- 
quirements for magnetic microphones 
and for magnetic phonograph pickups, 
because of the frequency-response 
equalization with which the recording 
is made. A magnetic pickup has an 
output voltage proportional to the 
velocity with which the stylus moves, 
and since the recording is made with 
constant amplitude below the 500 cps 
crossover frequency, the output of a 
magnetic pickup will be deficient in 
low frequencies. This deficiency in- 
creases gradually from the crossover 
frequency until it is 15 db at 90 eps, 
and therefore must be compensated by 
an equalizer. This equalization is usu- 
ally incorporated into the preamplifie: 
as a bass-boost section. 

Two different preamplifiers which 
have been designed for use with mag- 
netic phonograph pickups are shown 
in Figs. 1,5, 7, and 9. The unit of Figs. 
5 and 7 is the original equalizer pre- 
amplifier which was designed for use 
with the General Electric variable- 
reluctance pickup. No input trans- 
former is used in this unit, the pickup 
being terminated in the 6800 ohm input 
resistance, and its signal applied di- 
rectly to the grid of the first tube. This 
first stage is one-half of a 6SC7 dual 
triode with a voltage gain of about 26 
to 30 db. The three resistors, 200,000, 
27,000, and 180,000 ohms, and the 0.01 
ufd. condenser form a bass-boost circuit 
which gives a total boost of approxi- 
mately 14 db at the low frequencies, 
with an insertion loss of 19 db. Fur- 
ther amplification is provided by the 
second triode section of the tube, which 
also provides a fairly low output im- 
pedance so that a shielded lead several 
feet long may be used for connecting 
to the main amplifier or to whatever 
other units follow in the system. This 
preamplifier has an over-all voltage 
gain of 35 to 40 db at 1000 cps, an out- 
put impedance of approximately 25,000 
ohms, and when used with the vari- 
able-reluctance pickup will deliver a 
maximum signal up to 1 volt into a 
high impedance. 

The preamplifier for the magnetic 


Fig. 7. Schematic of General Electric's 
compensated preamplifier (see Fig. 5) 
used with variable reluctance pickups. 
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AMAZING VALUE 
3-Way Portable TRAV-LER 
AC—DC—Battery 


Superhet circuit. 


Tubes 185, 384, IR5, 1U4 and Selenium 
Rectifier. 


* Alnico V PM Speaker. 


* Small size. 5%" Hx 8%" W x 4%’ D. 
Exceptional reception and tone. Nowhere else 


at this price! $1 7.59 
Batteries, 1—67'2V, 2—1'AV flashlite cells. 


$1.85 


SNYDER DIRECTRONIC 
MOTORLESS TV 
AERIAL SYSTEM 


Receive fine signal from all directions. | 


No longer necessary to use Yagi an- 


tennas for each band. No longer nec- | 


essary to use antenna rotors. SWITCH 
AT SET CONTROLS ELEMENTS IN EF- 
FECT. Simple to install, easy to use. 


* All channels for ultra-fringe areas. 
* Hi-tensile ¥” aluminum alloy elements. 
* 1 set connecting stubs. 


* Universal U clamp for masts up to | 


12”. 
* Directronic Beam Selector. 
¢ 75 feet of TRI-X cable. 


COMPLETE. ...$15.95 


Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 


OUTSTANDING VALUES 


SUPER SALE ITEM 
ELECTRIC SOLDERING GUN 


Best Made. 250 watt capacity. Heats 


in less than five seconds. Operates on 


| 60 cy. 120V, AC. Trigger switch. No 


Attractive airplane dial, luggage type case. | 


current or time wasted. Lightweight. 


NOW AVAILABLE 


| 
| 
| 


Gives perfect balance and soldering | 


ease. Built-in Spotlight. Compare 


this gun to any other on the market. 


10° 


Complete with nickel and brass tip. 
Sic ccactccdwidaten 15c 


REDUCE YOUR TV 
RECEPTION TROUBLE 


THE 
TURRET 
BOOSTER 


* Fully concealed within set. 
* Comes on when receiver is turned on. 


* No wiring necessary—simple as re- 
moving a tube. 


* Improves reception—increases video 
output at least 15%. 


Just the thing for fringe area boost or 
in local areas where antennas are not 


PEM. 8 cceecsesins $9.95 


(Special discount to dealers) 


allowed. 


TWO UNHEARD OF VALUES! 


14" and 20" CONVERSION 
KITS AT NEW LOW PRICES! 


Simple conversions to larger screen 

television. 

14” Kit—14BP4 CR tube, 70° De- 
flection yoke. Attractive Lucite gilt- 
edged mask. 


Now onty $9§95 


20” Kit—20CP4 CR tube, matched 
ram, 70° yoke and 20” HV flyback 
transformer. Attractive gilt-edged 
Lucite mask. 


NOW ONLY $4995 
G I—13-CHANNEL 
TELEVISION TUNER 


i: 


«cha ile Bile GAMA te 


(i 


For replacement or construction work. 
Capacity type tuner with fine tuning 
control. Using 3—6J6 tubes. Input for 
300-ohm line. Size: 3” x 4” x 6”. Shaft 
may be cut to length. 


December. 
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SURPLUS 


COAXIAL CONNECTORS 


83-1AC $ .42 83-1R S$ .40 83-22AP $1.40 
1AP . - 8 


83- 30 83-1RTY 65 3-22 -68 
83-1F 1.30 83-1SP -50 83-22SP 1.15 
83- -10 83-1SPN -60 83-1 As 
83-13 -80 3-17 1.30 83-185 as 


FULL LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 
UHF N BN BNC 


UG-7 UG-171 UG-254 
UG-12 G-175 UG-255 
uG-18 UG-176 UG-260 
UG-19 -185 UG-264 
uG-21 MX-195 UG-274 
UG-218 “197 UG-275 
UG-22 uG-201 UG-276 
UG-228 G-206 UG-290 
UG-23 UG-236 UG-291 
UG-24 UG-245 UG-306 
UG-27 

M-358 bse 4 
M-359 0-239 
M-359A $0-264 
M-360 TM-201 

93-C 49120 D-163950 ES-685696-5 
93-m 49121A D-166132 €S-689172-1 


SOUND POWERED TELEPHONES 
U. S. NAVY TYPE M nEA® AND suser SETS 
U.S.1. A-260 W.E. D-173013 
A.E. GL832BA0 
ANY TYPE—$1/4.88 EACH 
Ts. res Type, Handsets. $8.92 ea. 

ERED UNITS—Use as micro- 
gy By - xt jour $4.95 


ELE Te EE PLE Pair 
F. W. BRIDGE SELENIUM RECTIFIERS 


AC Volts P sag coecsee 40 
DC Volts Out..... 34 
0.6 Amp: 
1. 
3. 
6. 
9. 
12 
18 
2s 
36 ° 
30 VAG Vs WAVE STACKS 
75MA. a -88 | I5SOMA.. $1.30 | 250MA.. $1.75 
100MA... 1.10 doom 39 400MA 2.60 
GENERATORS 


716-3A (Navy Model NEA- 
10.4A 800 to 1400 cy. Io; 

. Brand New $38.50 
@ Eclipse-Pioneer type 1235-1A. Output—30 Volts 
DC 15 Amps. Brand New—Original Packing $15.50 


CATHODE RAY TUBES 


@ Eclipse-Pioneer type 


2aP1 $ 9.75 SAP1 $ 3.75 78P1 $ 8.75 
2aPs 9.75 SAP. 4.75 78P7 7.95 
3AP1 10.25 seP1 5.75 7B8P14 14.95 
3aP4 10.25 sepa 5.75 9GP7 12.85 
38P1 7.95 SCP1 4.95 P7 9.95 
3cP1 2.25 SCP7 5.50 108P4 18.50 
30P1 4.85 SFP? 2.85 10FP4 24.50 
30P1A 6.75 SHP4 5.75 120P7 16.50 
3EP1 4.95 53P1 26.50 12GP7 16.50 
3FP7 2.95 5iP2 26.50 12HP7 16.50 
3GP1 4.95 53P4 26.50 902P1 9.95 
3HP7 4.91 SLP1 19.75 os 4.45 
4APio 4.75 SMP1 10.65 

3 MA DC 2/2” R—Simpson black i peescece $3.35 
500 Microamps, DC—2'2” round—Sun......... 30 
i ma. DC Fan type—4” Seale (rem. trom equipt) . rf 


500 ma. DC 242" R.—General awe Be cccccece 
2 amp. RF 2 * Sa. ae - x13 
5 amp. AC 4 vee R. Dia phestcstconweeeed 4.1 
10 amp. RF 3'2 —Simoson, Seeseeccecooesees 4.95 
3 amp. RF 32” R.—Weston . be ons 6.00 
OIL FILLED CONDENSERS 

MFD voc Price | MFD. voc Price 
2 600 $0. 1-1 250¢ 
4 600 1.65 | 32 

4 600 R'd 1.65 | 3x.2 

6 600 1.85 

x 600 R'd 1.85 / .01-.03 
10 600 R'd 1.95/ .2 

8-8 600 1.95 | .045 

1 1000 -62 | .05 

2 1000 89 | .075 

a 1000 1.85 Ss 

8 1000 3.25 | 7 

4 1500 2.958 

-1-.5 2000 87 

1 2000 1.95 

HIGH VOLTAGE TRANSFORMERS 
G.E.—Pri. 115V 60 cy 

Sec. 6250V 80 MA—12.5 KV Ins........... $18.50 
G.E.—Pri. Lag 60 cy. Sec. 6250 3850 2600V 56 MA 
tt i UD nen necnee 00000h040nsc06ees cess 

Raytheon—Pri. 


115V 60 cy. Ges. eeenhenedd oe 3 
Ma Hermetically sealed. . $22 


CRYSTAL DIODES 


1N21 $1.19 1N23 $1.49 1N34 $0.79 

IN21A 1.69 1N23A 3.25 1N38 1.66 

1N218 4.00 1N238 5.25 1N45 94 

1N22 1.09 1N2 .79 1NS2 1.05 
SYNCHROS 

Size |, 3, 5, 6, 7 and 8 generators, motors, control 


transformers, differential generators, and differential 
motors in stock, 


AY-1010 5G N c-78248 
AY-1200 SN C-78249 
AY-1300 60G 251F1 C-78410 
if 6G 41G1 C-78411 
5B 7o0c 2jsiH1 78415 
scT 76 C-44968-6 C-79331 
50 A C-S6701 C-78254 
50G 8 C-69405-2 c-78670 
SF M 9406 
SEND FOR COMPLETE LISTING 


SYNCHRO CAPACITORS IN STOCK 


LECTRONIC RESEARCH LABS. 
T15-R Arch St., Philadelphia 6, Pa. 


Phones—Market 7-6771-2-3 

All prices F.0.B. Phila. 
Terms—Net 10 Days to well rated accounts or cash 
with order. Minimum order—$3.00. 


Caan PHONO ] _ 
4 K 
RADIO TUNER 500K Jeedkaee | 
5 47K 3600 
a 20] _+ 300V. 
a 2 
we ss S 100K __TONE CONTROL 100K 
\p.05 = \.05 
6$u7 “) | , _ 
LS meg. 
om. Lt] | — \/o 6SN7 
a ee i 
b  SOOK 
i. soon 47% a 
12 : . imeg 
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ew Fig. 8. Schematic of typ- 
> ical preamplifier/control 
100Ke6c7 panel unit which has pro- 
05 to vision for various inputs. 
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pickup may also be designed for an in- 
such as the circuit 
In this unit the pick- 
up is matched through the input trans- 
former to the grid of the 6J7 preampli- 
Since the voltage de- 
livered by a magnetic pickup is con- 
siderably higher than the signal from 


put transformer, 
shown in Fig. 9. 


fier pentode. 


a microphone, the 6J7 can be used in- 


stead of the 1620 tube which is 


frequency-response equalizer 
which compensates for 
frequency characteristic. 


impedance output, 


pre- 
ferred for microphone preamplifiers. 
At the output of the plate circuit of 
this amplifier tube, coupling this tube 
to the second amplifier tube grid is the 
section 
the recording 

This partic- 
ular unit is designed to have a high- 
therefore the sec- 
ond tube is also operated as a pentode. 
The plate circuit of this tube is op- 


erated into a 50,000 ohm potentiometer, 
which acts as the volume control. 
output of either of the above preampli- 
fiers can be applied directly 
“Phono” 
stage audio amplifier (such as the au- 
dio 
ceiver). 


The 


to the 
input of the average two- 
section of the average radio re- 


In many sound reproduction setups 


it may be desirable to have several 
low-level input signals which are to be 
amplified and reproduced. The general 
setups of such systems already 
been discussed in Part 2 (October, 
A single-unit control panel for such a 
system can be built using a multiple 
preamplifier 
amplifiers for the various inputs, 
also the mixer 
circuits. 
sired to have 


have 
1951). 


unit containing the pre- 
and 
and the tone control 
For example, it may be de- 
provision for inputs from 


preamp 


TYPE OF PICKUP OUTPUT IMPEDANCE OUTPUT LEVEL FREQUENCY RANGE 
Crystal Approx. 1 megohm Approx. | volt 50-8000 cps 
Variable Reluctance qoonen. ohms | .O11 volt 40-10,000 cps 
Pickering prox. 100 ohms 011 volt 40-11,000 cps 
Dynamic (moving coil) 56-100 ohms Approx. .01 volt 30-10,000 cps 
Strain gauge Approx. 100 ohms Approx. .005 volt 30-10,000 cps 
“Radionic"’ Uses special preamp | Approx. : volt after 40-9000 cps 

(Zenith Cobra) pream 
Frequency modulation About 10 megohms,| Approx. i volt after 30-12,000 cps 

requires special preamp 


Table 2. Characteristics of various commercial-type phonograph pickup units. 


Fig. 9. Preamp for magnetic pickup using input transformer for best signal-to-noise ratio. 
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microphone, radio tuner, and phono- 
graph pickup. A typical setup of this 
sort may require, for example, one or 
more of any of the following: 

(a) magnetic phonograph input, 

(b) radio receiver or crystal phono- 
graph pickup input, 

(c) microphone input 
ance or low-impedance). 
The schematic diagram of a preampli- 
fier/control-panel unit which has pro- 
vision for these different inputs is 
shown in Fig. 8. 

This is a typical circuit which is 
representative of a number of multiple- 
input tone-control/preamplifier units 
which are commercially available at 
the present time. This particular cir- 
cuit makes provision for simultaneous 
amplification of any or all of the pre- 
viously mentioned types of input sig- 
nals, with the level of each signal be- 
ing controlled by an individual volume 
control, and the selection of the par- 
ticular reproduced signal being made 
by setting of the volume control. This 
arrangement permits maximum flexi- 
bility in selecting either single or mul- 
tiple inputs to be reproduced, but an 
alternative arrangement (when only 
reproduction of a single input at a time 
is desired) would be a multiple selector 
switch for selecting the particular in- 
put signal, with a single common vol- 
ume control. 

The input signal from crystal phono- 
graph and from radio tuner or crystal 
phonograph pickup is applied directly 
without amplification to a volume con- 
trol whose output into the re- 
sistive mixing network, since this sig- 
nal level is relatively high—in the 
neighborhood of 1 volt peak. The mi- 
crophone input channel makes provi- 
sion for a high-impedance crystal mi- 
crophone (with output of approximate- 
ly 0.02 volt peak), since this is a com- 
mon and inexpensive type of micro- 
phone for amateur sound reproduction 
which good results. The pre- 
amplifier tube for this high-impedance 
microphone channel is a 6SJ7 pentode 
(although a 1620 or 6J7 may be sub- 
stituted to give a little better signal- 
to-noise ratio), giving a voltage gain 
of approximately 40 db to match the 
signal level in this channel to the level 
of the crystal phonograph and radio 
tuner channel. The magnetic phono- 
graph pickup channel includes an 
equalizer preamplifier section similar 
to the G-E circuit of Fig. 7, which 
equalizes the bass response of the pick- 
up and gives a voltage gain of 40 db at 
1000 cps to match the signal level in 
this channel to the level in the other 
channels. 

The signals from all the various 
channels are combined in the resistive 
mixer network, and the composite sig- 
nal is amplified by one section of a 
6SN7 medium-gain dual-triode tube. 
In the output circuit of this triode am- 
plifier stage is the tone-control circuit. 
Any one of several different tone con- 
trol circuits may be used. These cir- 
cuits will be discussed in greater detail 
in a later article. A typical one is 
shown in this schematic, with an inser- 


1951 


(high-imped- 


goes 


gives 
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Now! TRAIN QUICKLY 
AT HOME for RADIO-TV 


A.A. GHIRARDI . . . Radio-Electronics 
most famous teacher 


For years, Ghirardi books have been mors widely 
schools and for military 
training than any other books of their kind! 


used for home study, by 


--- at lowest price in history! 


Only *19 


FOR THE 4-VOLUME 
COURSE 


Months 
to 
Pay! 


Ghirardi’s FAMOUS-4 Library 


COMPLETE TRAINING FOR BETTER 
JOBS IN THE WORLD'S FASTEST GROWING INDUSTRY 


These 4 fact-packed books so clearly and fully 
cover radio, television and general electronic the 
troubleshooting and servi vw that. in short 

u can train at home t epairs on 

‘ any type of home equipment. Ask the 

n wi ilready have good-pay jobs in Radio 
Television Electromics! They'll tell you Ghirardi 
training is the finest it ay price because it is 
sO amazingly complete because it makes even 


the toughest subjects so easy to understand 
Thousands of leaders in the business got their 
own basic training from earlier editions of some 
of these same world-famous Ghirardi books! 


Send coupon today! Read them for 10 days on 
free examination plan. Then, if you decide 
to keep them, buy on easy monthly installments 


at a saving of $2 on the « 


our 


mplete set! 


(1) COMPLETE BASIC TRAINING 
FOR BEGINNERS 

“RADIO PHYSICS COURSE") 

lely raining book 
E beateleien car- 
-electr 


(Ghirardi's 
rid’ 


The world’s most wi used hasi« 
r beginners. Starts with Basi 


thr 


onic theory 


one! 


» by step ugh radi 


t courses im 


856 review questions. 


Pri $5 if bought singl 


(2) COMPLETE PROFESSIONAL 
SERVICE TRAINING 
(Ghirardi’s "MODERN RADIO SERVICING") 


This giant 1300-page book teaches you to work by 
professi methods that command highest pay. 
Explains instruments. Tells how t analyze cit 

ts, test components, locate troubles and make 
repairs, adjustments installations—-even how 
to start a service business. Price $5 if bought 


for 10-day examination. If not wanted, I 


i Employer's address .. 


Dept. RN-121, RINEHART BOOKS. Inc., «+ « « Check here 
Technical Division, 232 Madison Ave., New York 16, N. Y. Send cash. Retare books post- 
paid in 10 days for money 

Send me the Ghirardi FAMOUS-4 LIBRARY (all 4 books) back if not satisfactory 


will return them post 


| , , i , , il , COURSE ($5 t 
paid in good condition after $ ays, an wil owe you nothing ) No. 2—MODERN RADIO 
i If | decide to keep them, I will then send $4 as my first pay SERVICING (85 f 
rl ment and will send $3 a month for the next 5 months until the No. 3—TROUBLESHOOTERS’ 
total price of $19 is paid HANDBOOK ($5 | 
t , -‘ . " No. 4—RECEIVER CIRCUI 
i (Outside U.S.A. cash only—-same return privilege) TRY AND OPERA- 1 
{ TION (86 ' 
{ Name i 
i | PPC PPP TT TTT re rr eT Te rere re : 
i i i, BE a. is ond 4h eeeSeeuseeteteseuns PN. 5 os ase paentidtesets 1 


(3) SERVICE SHORTCUTS AND 
HELPFUL HINTS 
(Ghirardi's “"TROUBLESHOOTERS' HANDBOOK") 


This 744-page book covers common troubles, their 
symptoms and repair methods on over 48 older 
receivers on which data is so often lacking. Saves 
time—avoids useless testing. Includes over 300 
pages of charts, data and service helps. Price $5 


singly 


if bought 


(4) YOUR A-B-C GUIDE TO MODERN 
RADIO-TELEVISION CIRCUITS 
(Ghirardi’s "RECEIVER CIRCUITRY 
AND OPERATION") 


The latest Ghirardi book—and the one that brings 
you fully up-to-date on modern radio, FM and TV 
circuits, exactly how they operate and why. You 
learn how to recognize each circuit—how to locate 
troubles-—how to handle tough jobs in the usual 
time! 669 pages. Price $6 if bought singly. 


TO ORDER BOOKS SINGLY 


No. 1—RADIO PHYSICS 
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BRILLIANT 
PERFORMANCE 


Recording engineers have learned to rely 
on Ampex for top performance in both 
the audio and instrumentation fields 
Mechanical flexibility and reliability, incorporated 
into Ampex Recorders, are a bulwark to their 
unequalled performance. Through long 
gruelling hours of continuous service the precision 
built Ampex delivers reliable performance 
with minimum upkeep time . . . 
that's why Ampex has unchallenged leadership 


Exclusive INTERCHANGEABLE TAPE Feature 


How well Amrex has learned 
to build unrivaled accuracy 
into its products is well 
proven by the snterchange- 
able tape feature. Ampexed 
tape plays back on any Am 
pex Recorder with the same 
timing and response as it 
would on the machine that 
made the original recording! 


Distinguished by L 


@ CONSOLE 
@ PORTABLE in twin cases 
® RACK MOUNTING 


MODEL 300 Complete 
15 & 7% Ins. Per | Specifications 
Sec. For audio re 
cording to 15,000 
cycles 

MODEL 30! 
30 & 15 Ins. Per Sec 
For frequencies to 
15,000 cps. Simpli 
fies program editing 

MODEL 307 
60, 30 & 15 Ins. Per 
Sec. For instrumento 
tion uses to 100,000 
cps 


and other useful infor- 
motion is available 
without obligation on 
request. 


AMPEX ELECTRIC CORPORATION + Redwood City, Calif. 
Distributors in Principal Cities 


eS MAGNETIC TAPE RECORDERS 


popular--.- in your own home, 


ing original concert-hall performance. 


ASSEMBLE YOUR HIGH-QUALITY EL-MENCO CMIS Capacitor Kit 
MUSIC SYSTEM AROUND 


Detailed information and free booklet,” Bette: Listentag , 


consisting of 5 each of 46 capaci- 
ties of miniature silvered mica 


ranging from | mmf. to 510 mmf 


SPECIAL! 
HANDY KIT 


EXPERIMENTAL 
WORK 


Actual Size 

9/32" x Yo" x 3/16" 

For Television, Radio 

and other Electronic 
Applications. 

2 - 420 mmf. cap. 


2 - 535 mmf. cap. 
at 300v DCA. 
Temperature Co- 
efficient +50 parts 
per million per de- 
i gree C for most 
. ; capacity values 
DON’T GET CAUGHT é-dot color coded. 
SHORT ... Always 
Have The Correct Capacity On-Hand! 


THESE MINIATURES FIT INTO THE 
SMALLEST AREA CAPACITOR SIZE 
(9/32"" x /"" « 3/16") 

Packed in moisture-proof transparent cello- 
phane envelope, properly identified for perma- 

nent use. 


available on request Dept. RM-1 


BROOK ELECTRONICS, INC. 


34 DeHART PLACE, ELIZABETH 2, N.J 


AREO ELECTRONICS INC. 
103 Lafayette St., N. Y. 13, N. Y. 


tion loss of about 20 db at 1000 cps and 
independently variable treble boost o1 
attenuation, and bass boost up to 
about 15 db. The loss in this section 
is made up by the gain of the second 
triode section of the 6SN7, so that an 
output signal of about 1 volt peak is 
supplied to any high-impedance ampli- 
fier input. Thus, this preamplifie: 
mixes the various input signals after 
amplifying the lowest levels to match 
the higher level inputs, permits vari- 
able tone control adjustments, and sup- 
plies a medium-level signal at an out- 
put impedance on the order of 25,000 
to 50,000 ohms. 

The hum-reducing and decoupling 
methods used to reduce hum and mo- 
torboating in this preamplifier are 
shown in the plate supply and heate1 
circuits. Additional filtering is used 
in the “B+” supply to provide isola- 
tion between the various plate circuits, 
and for additional hum filtering in the 
power supply. (If a reasonably well- 
filtered voltage is available, only one 
section of filtering is necessary, other- 
wise two may be used.) In this unit, 
filaments are returned to ground 
through the variable hum-potentiom- 
eter, which is adjusted for minimum 
hum in the output. A lower hum volt- 
age may be attained by the methods 
shown in Fig. 4 at the discretion of the 
individual experimenter. 

Certain practices should be followed 
in the construction of the preamplifier 
to insure best operation and the least 
amount of noise and hum pickup. For 
minimum vibration pickup in the tubes 
due to shocks and vibration of the 
chassis, the lowest level tubes should 
be mounted on rubber so that they do 
not come into direct contact with the 
chassis. This may be accomplished by 
using smal! rubber shock mounts made 
for this purpose, or by use of small size 
soft rubber grommets to isolate the 
tube socket from both the chassis and 
the mounting screw. This method of 
mounting the first tube can be seen in 
the photographs of Figs. 2 and 5. Meth- 
ods of minimizing a.c. hum pickup have 
already been discussed, and_ these 
methods should always be observed in 
construction. Input leads should al- 
ways be shielded, and all leads carry- 
ing 60 cps currents should be kept as 
well separated as possible from the 
low-level portions of the circuit. The 
a.c. heater leads should be twisted to 
cause the least amount of hum induc- 
tion into other leads. High-level sig- 
nal leads should also be kept separated 
from the low-level sections, since any 
in-phase coupling between high-level 
and low-level signals results in posi- 
tive feedback which produces a tend- 
ency toward instability and oscillation. 
The preamplifier unit as a_ whole 
should be removed as far as possible 
from any power supply or power am- 
plifier sections, and metal shields may 
be used wherever necessary to reduce 
electrostatic or magnetic pickup. 

The preamplifiers described in this 
article may be mounted separately 
from the voltage and power amplifier, 
or may be incorporated in its construc- 
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prices TUBES e+ PARTS 


— a - 
All TUBES are Guaranteed for one year... individually boxed... 
10% DISCOUNT on orders of 100 tubes or more ... all brands 
0z4 59 6AB7 $1.15 | 6J5GT $ .54  7AG 12BE6 $ .65 | 35BS5 
0z4G C | cacser...... ] 0 4 656 1.04 7A7 C 12BF6 59 | 35C5.. C 
1A5GT 65 | 6AC7 J 657G 79 | 7A8 12BH7 87 | 35L6GT 59 
1A7 79 | GAGS 95 | €58G 1.15 | 7B4 12¢8 1.15 | 35w4 45 
1B3GT .95 | GAG7 1.15  6KS5GT 87 | 7B5 . 5 | 12F5GT | 35¥4 
1B5 | 6AHG sid ] 40 6K6GT 59 | 7B6 65 | 12H6 65c 35Z3.. 59c 
107G C 6AKS é 6K7GT 79 | 7B7 465 | 1255GT 54 | 35Z4GT 
1€7 6AK6 87  6K8GT 87 | 7B8 65 | 12K7GT 79 | 35Z5GT 54c 
1H6 6ALS 7? 6L5G 95 | 704 1.15 | 12Q7GT 65 | 35Z6G 95 
1h5GT .65 | 6AQS C67 87 | 7C5 12S87GT 95 | 35/51 79 
1H6G $1.15 | 6AQ6 65 | 6N6G 1.40 | 706 §5c 12SA7GT 72 | 41 
155GT 95 | GARS 59  6N7GT 87 7c? 12SC7 .79 | 42 C 
114 .29 | 6ATS 54 | 6P5GT C | 7e6 79 | 12SF5GT 43 
1LA4 6ASS 72 | 6Q7GT 65 | 7E7 95 | 12SF7 72c , TEE a 
1LAG C 6AUSGT 95 | 6R7GT 95 | 7F7 19 | 12SH7GT 79 a . : 
1L¢c5s 6AUG 59 6S4 5 | 7F8 1.15 | 12857GT 6S | 47 1.04 
1LC6 6AV6 C és7er 1.15  7G7 95 | 12SK7GT 72 | seas 73 
1LDS 95 | 6B4G i 115 6S8GT 95 | 7H7 72 | 12SL7GT 87 | SOBS 7? 
1LE3 .95 | 6BS ee 6SA7GT 7? 737 | 122SN7GT 79 | 50CS ALE 
1LH4 95 | 6B6G -79 | 6SC7 C m7 95¢ 128Q7 54 | 50C6G 1.04 
1LNS .95 | 6B8GT 1.15 | 6SD7GT 1.04 | 7L7 128Q7GT "59 | SOLEGT 5 
INSGT 72 | 6BAG 65 | 6SFS 59 | 7N? 79 | 125R7GT »| a - 
1PSGT 95 6BA7 87 | 6SF5SGT 65 | 7Q7 72 | 1223 5 | sovecT “59 
105GT C | cscs 72 | 6SF7 72 | 7R7 79 | 14A7 79 | sov7GT ' "2 
1R5 6BC7 79 | 6SH7GT 79 | 787 14AF7 87 | 71a 87 
1s5 C éBDSGT 1.15 | 6837 7v7 95 14B6 75 
1T4 ? 6BEG 65 | 6$37GT 65c 7w7 C | 1488... 79c 77 72¢ 
1uU4 | 6BFS 79 | 6SK7GT 72 | 7X6 79 | 14¢5 95 | 78 
1US .65 | 6BF6 59 | 6SL7GT 87 | 7X7 95 | 14€7 87 | 80 = 
1X2A ‘95 | 6BG6G 1.29 | 6SN7GT 79 | Ty¥4 65 14F7 .79 a , 
2A3 1.15 | 6BHE 7? 6SQ7 54 | 724 C | sars 1.15 | s37N7GT 
2A 79 | 6BJ6 C po aad ro 12A7 1.15 | 19BG6G 2.15 | 417P7GT . 
3LF4 -95 | 6BNG éa ] 15 6SS7 "22 12A8GT -79 | «19T8 1.04 | 117Z3 54 
3Q4 -79 | 6BQ6E . 6T7G........ : 12AH7GT 95 | 20 1.40  117Z6GT 87 
3Q5GT .87 | 6BQ7 158 ¢6T3........ 1.15 12AT6 54) 24a 79 | 807 1.95 
384 7? 6c4 59 6U5 72 | 12AT7 1.04 | 25AC5GT 1.04 | 813 9.95 
3V4 C | ecser C suser 79 12AU6 72 25BQ6GT 1.15 = 29¢ 
5T4 $1.40 | 6C6 79 po “ A' 12AU7 $5 | 25L6GT 59 | 1619 45 
se | Sage | Ec | mae es Se 
< ¢ 6X4 , 25x5 1.04 | 2050 .. 2.00 
swa 59 | scose 2.00 | exeay | 54c¢  zaws 95 79 | 2052 _ Las 
Sw4GT C | eps 79 | 6y6G 'g7 | 12AX7 87 | 25z6GT . 7193 oe 
5X4G 65 | 6D8G 115  7A4._. 72 | 12BA6 65 | 32L7GT 1.15 | vTsi 29¢ 
5Y3GT 45 | GES 79 | 7AS 79  12BA7 87 | 35AS 59 | VTS52.. 
5Y¥4G 54 | 6F5GT 59 c 
5X4G 6F6GT 
6A3 $1.15 | 6G6G 95 
6A8GT .79 | 6HGE .59 @ 12AU7.....ea. a 
6ABS 6NS .95 | 6H6GT 65 
RESISTOR KITS BEST BRANDS at BEST PRICES TV P ICTURE TUBES 
4, 174, 1RS, 185. i ntee 
iia th ¢ ame euie inet Value ss. be. ube Kit onty $239 Six month guara 
/29 3$4, 174, 185, 
assortment of most used $9995 = List Vatue sz: $0. 4 Tube Kit $239 10BP4._. $] 29 165P4 $2995 
U4, 354, 185, IRS. Li i 7.80. 
values, best brands. 100 for yp tend ~ Ly —eepetiamemente $939 $] 69 serps... . $2995 
50 asst.—$2.25 3v4. ARS, 155, 176. $939 | 12LP4... 
st Value $7.80. All for —_ $2995 
117Z3, 1US, 3V4, RS, 174. i6TP4.. 
RESISTORS AC-DC Portable Kit. All for $222 12LP4A...... $1995 
12AT6, 12BA6, 12BE6, 35W4, SOBS. 
; FY 5 Tubes for $225 14PB4 $229 17BP4A : $31 95 
You pick them, we ship them. SOL6GT, 35Z5GT, 12SQ7GT, 22 
Insulated—best U. S. brands. 12SK7GT, 12SA7GT. § Tubes for $32 73P4 $1795|19aP4a $3995 
ANY RESISTANCE TWIN LEAD 6 FOOT LINE CORD | 
In lots of 10 reer votserhs, Will be scarce — UL | FILTER CONDENSERS 
Ye (20% ..3¥ac ea. 1 (20%. 4c ea. i in cith : @pproved cord and 
watt }10% Se ea. watt }10% Tyscea. brown, the finest avail- | and plug—10 for Any standard filter condenser 
2 - . 
2 watt 20%, 2 for 60c =e $1850 |i 100 $195 $1] 95 you want—name your own 
tt for 95¢ , F 
2 an so 10 for $2.15 oes our special ie bulletins . . . write TODAY! prices and — 
by pe td ay! ween codes. Science S. 9. © S: | 
h 
shipments r bs . Chicage. Our parts and tubes = 1 W. Randolph St. 
eer e ea Premier RADIO TUBE CO. ii ti: 
it t t le ATi A - 
ANTEED. inate coutdente add 2% sales tax. ANdover 3- 1590 
ORDER TODAY! ; 
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274-N & ARC-5 EQUIPMENT §= <= 
RECEIVERS a 

BC-946B, 550 to 1500 KC 

Ne oo a 


FM EQUIPMENT 


« TRANSMITTERS power furnished by Carter 
BC-924 4-Channel 27-39 400 V - 2 200 MA Gene 
w $35. iste a0 Kes r) Vibropeck. inclules contre! 
3-6 MC. Used Originally $30 ta, * Diy =. 2 ae on $. box, Prom phase band 
NOW * i. - 07-35 et, 8” speaker, extra mike 
6-9-1 MC. Used 8.95 h ie gd o-€ 27-30 xt Comprate ’ $45.00 
see eacmctians trolled with = DM-35 
A motor Vv. 
ce — 7-9 Megs s jc'eas RS ; 
sed xin { 8 10 Channel, 27-: 2 
an v Suilt-ir 
MO-ARCS Modulator Plate “"d Screen for T23ARCS. BJ met... Bu eS og 
T-21 ARC-5.3-7 MC. New. Orig a. Now $8.95 « TRANSCEIVERS i 
4-5.3 MC. Used. Orig. $30.00. No $5.95 Portable Fn OP er ates ¢ n 6v 
2.1-3 MC. LN. Orig _ Now 16.95 acne “wales. See wale 
T-19 ARC-5. 3 to 4 M 19.95 1073.1 KC xtal in os 
R-23 ARC-5, 190 to 350 KC, Loop or Straight $18. 95 sta 7 dbirs & 1 
wire antenna input . fin ae: — 65) ~ ve ‘ 
A superhet, xta contre ec 
Weewese reser weet terete iri ei ose. at 8060. Transmitter 
3: TOP DOLLARS FOR HANDIE-TALKIES <I 'Srowenss iste souimel Care, Da Volt, G00 RPM 
y+ Complete or Chassis of BC-611 ~~ : = 5 opening 1h" %.. fiet 1” x 10a"... $4.95 
SPECIAL ransn 


>. Your chance to make a big profit on 


itter, Power Unit and 
° 1 


~ your BC-611 or parts. Send us com- ~ Antenna Unit. Price for all three ut iiss 4eeeeeseunes 1.95 
> plete information and we'll reply << METER SQUARE 3” 0—7.5 Volts, AC. Price new 4.95 
X+ Promptly! <x ROUND 2” METER. 0—300 MA, DC. Price new.....-+--- 
ae be O¢ 04 b¢ 00 > LMMMMMMMMIM 
MMUMMMMNMM SMMM} Bs 
at tae ae eee NEW STANDARD BRAND CHOKES Ww 
FL-30 AUDIO FILTERS. Newly mfwa. SWINGING CHOKES e 
CIES AVAIL) «wesw rene see seeeesseees , HY MILS OHMS PRICE VOLTAGE CASE WT. 
a ACCESSORIES. Consists 8-40 175 100 2.75 3KV Closed 3.5 Pa 
embled t plugs. antenna 8-30 200 80 325 3KV Closed 4.5 
FT446 and FT447 TOW cc cccceses « 4 
RELAYS 5-25 200 100 495 © -2KV Closed 5 Top 
LA 5-25 300 90 995 5KV lose 
et oy 8-25 300 «805.95 SKY Open 8% $$ 
SPEe. 6 dete, hens cusicas 5-25 500 60 12.95 7KV Closed 28 
: 4Pst, 1 t+ Lepaperedipinegapage : 8-40 lamp 50 39.95 10KV Closed 58 For 
B AMD. cccccccccccesececes SMOOTHING CHOKES 0 
ReLay ‘overvoan — HY MILS OHMS PRICE VOLTAGE CASE WT. 
ST djusts able, to open 200 MA, 
aaa anual reset to 1 amp. glass oo os os 5 oe 600 4.95 any 4 Parts 
eeceeseeseceses . 7 50 200 1.2 2K pen 
b A, — Mw Ay al reset, 4.08 40 - 60 ¥ * io ened * & 
coil... . 1 0 80 5K Closed 
RATCHET, STEPPING RELAYS Contacts 3 12 375 105 «4395 5KV Closed 8 : 
e SPST 2 
amps AC, .2 amps DE, Each pole oper 12 400 400 6.95 2KV Closed 15 Equipt 
ates in sequence 1 $4.95 15 200 120 2.95 3KV Open 4.5ibs 
e Coil 110V, 60cy DPDT ‘Contacts’ 20 300 80 5.95 4000 Closed 9 Ibs. * 
copestiy 30 ames. Ely are 20 400 856.95 SKV Closed 14 Ibs 
. opposite direction with each 
ement of ratchet. Struthers-Dunn . 6.95 SAVE $ ON POWER SUPPLIES Write 
tae. Be Comecss SP" DT at 10 Chokes with Hum Bucking Tap To 
site rng z. ty Type Gene ral RS-5 .... 8.95 HY MILS OHMS PRICE VOLTAGE CASE WT. 
16 Series 175 96 5.95 2.5K Closed 15 
EXPORT INQUIRIES INVITED! | 4 Parallel 350 24 Us 
We carry an unusually large stock of Airline Equip- 26Series 200 112 6.95 3.5K Closed 15 Now! 
ment, Test Equipment, Radar Sets, etc. Write for 6.25 Parallel 400 28 ow: 
our low prices and complete information. Complete 


shop facilities for testing, repairing and overhauling 


IMPORTANT! 
Send 30% deposit. All merchandise and 
Prices subject to prior sale or change at 
any time 


CARTER « 6 voit DYNAMOTORS. Compact. 
Brand new in factory cartons. Type 4037-AS. 
400 VDC out. Ss 375 mills. (List $71.40.) 
Your price $28.0 
© 6V. INP. 590 volt @ 250 ma. Type 5925- 
AS $33.0 

. ART» Deluxe 75 meter AM Mobile Xmtr. 
New at $25.00. 

® AR-11—Complete, Ultra Compact Xmtr- 
Revr. Write for details. 

e@ TV “‘CHEATER"' Cord—é6’ complete—UL 
App'd @ 39% ea. 

® Selenium Rectifier. 2 wave, 115 V. INP. 


2”x2” plates—450 ma. continuous. Special 
$1.95 (list $4.85). 
teed. 


Brand new and guoran- 


SELENIUM RECTIFIERS 


W;r4 Wave Bridge “ee 


18 36,28 40 110/100 

Ve Ate Volts v It folts 
$1.98 ° . . 

$2.40 3.75 $6.95 $10.50 

3.85 7.00 | 9.00 ee 

65 9.00 eee 

6.95 10.95 coos | 48.00 

8.50 14.00 ecoe | 58.00 

13.25 20.50 | 


14.00 | 26.00 


25.50 | 


Amt 
An our Rectifiers are 


new & Guaranteed one yoes 
er a pe anal ae of eT. rs_ and rec 
fier supplies AST DELIVERY. 
New and guaranteed ‘in stock now many others not 
listed— complete line of receiv = at tow r ‘es 
Submit your requirements ves for our uo- 
tation. all us on WESTING Hou gE Industrial 
Special-purpose Tubes 
| ee 1.49 S ....$_.85'12a6 $s .75 
DBZ ..--- 1.55 GAHG .... 1.50 12AT7 1.00 
z4 65 GAUG .. -65 12AU7 -85 
83GT -85 6BA6 -70 12AV6 55 
N21-8 3.50 6BE6 70 | 12AY7 3.00 
23 1.45 6866G 1.20 12BA6 70 
N23-A 2.50 68Q6GT 90 12BE6 -70 
N23-8 4 -65 12BH7 -. 1.00 
N34 ’ 86 -85 12SH7 eo 9S 
Rs. -65 6CD6G 1.75 12837 - 7S 
ua. 65 655GT . 5S 12SK7 os oF 
s7 . -73 636 ....+- -10 12SL7 75 
a4... -85 6K6GT -79 | 128Q7 75 
SAS. 1.10 6R8 .. -90 25L6GT -65 
o6 . 5 SH7 +70 35¢C -60 
a4. .55 6SK7GT -75 35Z5GT 5S 
s4 -90 6SL7GT 75 SOL6GT -65 
U4-G -59 6SN7GT 70 8 .60 
v4-G 1.05 678 ..... 1.25 304TH WRITE 
x4G -85 6U4GT 304-TL WRITE 
AB4 -75 6V6GT 60 &8C 1.65 
ACT 98 6w4GcT 50 807-A 1.90 
6AjS 1.95 6x4 58 be + 
AKS +33 yw ly -45 95 
ALS A “R R 3004 


AR. R 


136 Liberty Street New York 6, N. Y. 
REctor 2-2563 


Terms: 25° with order, balance C.0.0.— fe 
coats | =. nr postage—ALL MERCHANDISE GUARANTEED 


A Complete Stock of Commercial Airline and Military 
Aircraft Electronic Equipment 
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DEPT.R-28, 2033-37 : 
LOS ANGELES 6. cmmenma 


FINGER STOCK 


by Eimac — 
Now Available! 


Silver-plated, spring alloy, pre- 


suited for electrical 
stripping” 
cabinet access doors, etc. Also 
ideal for making coaxially con- 


for TVI- proofing 


structed tube connections and 
many other uses. Available in 
17/32", 31/32", and 1%" 
widths. 


Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 


_ 
.” 
md 


EITEL - McCULLOUGH, INC. 
San Bruno, California 


formed finger stock especially | 


| 


| 
| 
| 
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Electrical Weather-Stripping | 


| 


“weather- | 


tion on the same chassis. 


This article 
has described the details of the design 
and construction of preamplifiers for 
the various types of pickup devices, 
and their matching to the various types 


of line and amplifier input circuits. 
The specific circuits which have been 
described are adequate for use with 
almost all types of audio repréducing 
systems. The voltage and power am- 
plifiers with which these preamplifiers 
can be used will be described in future 
articles in this series. 
(To be continued) 


International Short-Wave 
(Continued from page 68) 


elected vice-president, Dan C. Ains- 
worth, Binghamton, N. Y., has declined 
to serve due to personal reasons; Presi- 
dent Edward Broome has appointed 
Charles E. McCormick, Jr., to serve as 
second vice-president, and William 
McKenna, Big Flats, N. Y., to serve in 
the chaplain’s office. (Boice, Conn.) 
* +. * 
This Month’s Schedules 

(NOTE: At the time this was com- 
piled, some stations were returning to 
Winter Time; in such cases, you may 
now find some schedules are one hour 
later than listed herein.—KRB) 

Afghanistan Radio Kabul, 9.975, 
noted 1145 with news; weekdays runs 
to around 1205 but on Sundays goes as 
late as 1220A. (Pearce, England) 

Albania—Tirana, 7.852, still has news 
1515-1630. (Pearce, England) Radio 
Shkodra, Scutari, is now operating on 
8.215 at 0000-0100, 0700-0830 (Sun. 
0600-0800), 1130-1600. Radio Korca, 
Korce, 7.570, is on the air 0000-0100, 
0645-0900, 1145-1600; each has a powe1 
of 3 kw. (Short Wave News, London) 

Andorra—“We have heard for the 
first time English announcements from 
Radio Andorra, 5.990, when at 1455 
they were recently inviting tourists to 
visit this tiny country.” (Short Wave 
News, London) 

Anglo-Egyptian Sudan—Radio 
durman verified and said is using 9.746, 
5.975, and 572.5 ke., and added that is 
now experimenting on 17.900. Schedule 
was given—in Arabic all days of the 
week 2315-2345; all days except Friday 
1130-1300; all days 1400-1430; Fridays 
1130-1230, 0300-0430, 0900-1000; Sun- 
days 0300-0400; in English on Fridays 
only 1230-1300. Station officials ex- 
plained that during Ramadan, a holy 
month for the fast, the 2315-2345 trans- 
mission was suspended from June 5 to 
July 4. Short Wave News, London, 
says the 17.900 channel is used for the 
English period on Fridays 1230-1300. 

Angola—CR6RN, 7.142, Luanda, Ra- 
dio Clube de Angola, is heard in 
Sweden 1330-1445; CR6RJ, 9.7755, Sa da 
Bandeira, Radio Clube de Huila, is good 
level from around 1330. (Nattugglan, 
Sweden) Hannaford, South Africa, re- 
ports Radio Clube de Angola on 9.636 
with musical program 0130, fine level. 
Ridgeway, South Africa, reports Luan- 
da on 7.158 in parallel with 9.64 early 
afternoons. Bellington, N. Y., notes 
Angola on 9.705 to 1530 when closes 


om- 
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with “A Portuguesa.” Short Wave 7 
News, London, lists this one as Radio AMAZINGLY VERSATILE 
Clube de Huambo, Nova Lisboa. Ridge- 
: way, South Africa, flashes that Malan- 
ge, 7.34, is good level 1300, closes 1500 N EW ASTATIC L-]2. U 
with “A Portuguesa,” CWQRM inter- 
feres sometimes; says another An- 
golan, 7.80, believed Luanda, is noted C RYSTAL 
with weak signal from 1300. 
Argentina—USA DxX-ers report that CARTRI DGE 
SIRA at times recently has used the 
100 kw. LRA transmitter on various 
| 3l-m. frequencies including 9.66 and 
9.69. May have been experimenting. 
Australia—Radio Australia recently Leave condenser 
effected this “summer” schedule—1950- 
| 2145, VLG15, 15.210, to Southeast Asia; 


2159-2215, VLG15, 15.210, to New harness on for low JP 


Guinea; 2145-2315 (Fri., Sat. from 
2100), VLB21, 21.540, to Japan (on Fri. LIST PRICE. ia 95 
runs 2100-0230); 2145-2315 (Fri., Sat. t b (| 2 It ) 
2100-2315), VLA15, 15.200, to South- - OUTPU -4 VOITS)... Code AOWwEF 
east Asia; 2145-0315 (Fri., Sat. 2100- , 
0315), VLC17, 17.840, to South and 
. . . 

Southeast Asia; 2330-0045, VLA15, or sli it of f for hi Hy 
15.200, to West Coast North America, Pp 9g 
and VLB21, 21.540, to Africa; 0100- 
0145, VLA11, 11.760, in French for Eu- 

rope, VLG15, 15.210, to French Indo- output (4.0volts) 
China; 0145-0315, VLB9, 9.580, and 
VLA11, 11.760, to British Isles and l 
Europe; 0145-0215, VLG15, 15.210, to 
Southeast Asia; 0230-0330, VLG11, to rep ace over 
11.810, to New Caledonia in French; 


0328-0450, VLA11, 11.850, to Japan and fF 
Korea; 0328-0855, VLB9, 9.580, to Ja- 125 standard 


Condenser harness 
slips on or off 
terminals with ease 


pan and Korea; 0328-0900, VLC15, Pg Write for complete listing of 
15.320, to South and Southeast Asia; 78 RPM Cartridges which 
0345-0700, VLG11, 11.880, to China; M 1 the L-12-U replaces. 
: 0500-0645, VLA11, 11.850, to Southeast 78 RP Cartridges 
Asia; 0700-0900, VLA11, 11.810, to 
I Eastern North America; 0715-0830 : . 
(Sat. to 0900), VLG9, 9.540, to South- | Ar LAST, here is the first completely 
east Asia; 0900-1000, VLC15, 15.320, to satisfactory answer to a long-felt need! You 
enon at sornaes Site ote —— can now replace most standard 78 RPM car- 
sies; . > 2, 419, Id , to soutn . . . 
and Southeast Asia; 0900-1000, VLA11, tridges with ons, single model . . . and get 
11.810, to Central and Mountain Zones reproduction guaranteed to better or equal the 
of North America; 1000-1115, VLA11, previous unit. It’s the newly perfected Astatic 
11.810, to West Coast North America; Dual-Output L-12-U Crystal Cartridge which puts 
= ~ r “45 x 9 Africa: sh. © M4 ; 
' et pen RS gle ~ Sen. this modern replacement magic at your finger- 
‘ -1000,7 4 2, J.2 » we .eCa- . ° ° ° . 
| land: 1500-1800 (Sun. to 1815). VLA11. tips. Think of the savings in time and trouble 
11.710, to British Isles and Europe; ... the streamlining of old problems, all the way 
| 1530-1800 (Sun. to 1815), VLB15, 15.160, from inventory to installation! Try the new 
= wr oe ge —. Astatic L-12-U at the first opportunity . . . you'll 
eun. to 2 ° 4 ‘, (.84VU, to soutn - 
and Southeast Asia; 1815-1950 (Sat., adopt it at once as your number one standby. 
| Sun. to 2100), VLA15, 15.200, to South- 
east Asia. ; FEATURES: 
Austria—Innsbruck, 6.000, has been 1. Stamped steel! housing. 
noted in Britain recently with good 2. Needle chuck limiting feature which restricts 
signals late mornings (EST). (Short rq FIT 
Wave News, London) against crystal breakage from rough handling 
Bechuanaland—Nattugglan, Sweden, 3 rsutliser ate ws oped at 1,000 ¢.p.s 
reports Mafeking heard on 8.230 with 4. Range to 5,000 cycles. ; sil 
good level in Sweden 1200-1430, best 5. Minimum needle pressure, | oz. 
| around 1300. Ridgeway, South Africa, 6. Net weight, 19 grams. 
ists frequency ZNB as 8.245. hear 7. Furnished with lete installation instructions 
lists frequency of ZNB as 8.245, heard a | listing of alee ‘the L120 ms tong 
from 1200; says signal deteriorates by 
| 1300. 
Belgian Congo—Ridgeway, South 
) Africa, reports Leopoldville on 6.30 at : THE @ . 
1330 in French; bad CWQRM. 
| Radio Congo Belge, Leopoldville, was | 
| noted recently down to approximately -ORPORATION a 
9.390; had been on 9.400; opens 0000. IN CANADA CANADIAN ASTATIC LID, TORONTO, OWTARO 
(Stark, Texas) 
Bolivia—La Paz, 9.497, noted eve- Astatic Crystal Devices manufactured under Brush Development Co. patents. , 
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Get In On The Ground Floor Now! 
LEARN 


TELEVISION 
BROADCASTING 


2,000 new TV stations will ur- 
gently need trained men for 
1Video Engineers, Technical 
| Directors, Cameramen, Micro- 
Wave Engineers, Audio Engi- 
neers, Projectionists, Lighting 
Engineers, Remote Engineers 
and other important TV Broadcasting jobs. 
They'll pay BIG MONEY for these men. 
NOW is the time for YOU to train for TV 
station jobs with this NEW course! 


TRAIN AT HOME for BIG PAY and SECURITY! 


You learn every phase of tele- 


casting — operation, maintenance, 
installation—at home, in your 
spare time. You don’t have to 


leave your present job and you 
learn the right way with T.C.I.’s 
non-mathematical practical train- 
ing. Here’s the only course all on 
technical and operational instruc- 
tion 

COMPLETE, PRACTICAL TRAINING 
You learn all circuits—RCA, Du- 
mont, GE and others. You learn 
Micro-Wave relays, COLOR TV, 
UHF, Industrial TV, FCC Engineering Stand- 
ards, Broadcasting Techniques, Network Op- 
erations and more. Lessons are 
written in language you know 
—without mathematics. You 
learn as fast or as slow as 
you like. Benefit by unique 
FREE Employment Service, 
FREE Consultation Service. 
Get details of T.C.I. TV 
Broadcasting training AT 
once ! 


ns 
ERVICING 
TRAINING IN TV | meg 


zation 


Get free facts on 


| TELEVISION COMMUNICATIONS INSTITUTE ! 
l 205 W. Wacker Drive, Dept. 1-R,. Chicago 6, III. ] 
Rush FREE facts on the course checked below! I am | 
] under no obligation. No salesman will call 
TV Broadcasting TV Servicing | 
| Pre-TV Radio for Beginners | 
ee ey Terre errr ry ore rr es ee tT | 
| Og) ee ee ee ee | 
| | 
j City Zone State... cccsccccres | 
ee 
120 


nings to around 2115 sign-off. (Stark, 
Texas) 

Brazil—Radio Borborema, Campina 
Grande, State of Paraiba, some 200 
km. northwest of Recife, is a new sta- 
tion, noted testing on 3.325 at 1900- 
2100, sometimes 2200-2400; QRA is Ra- 
dio Borborema, Rua Cardoso Vieira 36, 
Campina Grande, Paraiba, Brazil; 
power is 1 kw.; shortly will issue a QSL 
card. Other stations that will soon 
have QSL cards include ZYK-21, 3.265, 
Radio Tamandare, Recife, Pernam- 
buco; ZYN6 and ZYN7, Ceara Radio 
Clube, Fortaleza, Ceara. PRF6, Radio 
Bare, Manaus, Amazonas, on 4.895, is 
heard after 2200 testing its new Philips 
5 kw. transmitter. (Serrano, Brazil) 
The latter outlet also has been heard in 
California from around 2335 to as late 
as 0100. (Gay) 


Radio Nacional, Rio de Janeiro, is 
now broadcasting over PRL7, 9.72, 
daily 0400-2310. PSL, 7.935, PSH, 


10.220, and PSF, 14.690, can be heard 
weekdays 0700-0800, 1300-1400, 1600- 
1700 with news bulletins in Portuguese; 
1715-1730 with music, and 1730-1800 
with “A Voz do Brasil” program (re- 
layed by all m.w. and s.w. stations); 
this program is produced by “Agencia 
Nacional,” which is government-owned 
and operated. Reports may be written 
in any language. PSL, PSH, PSF are 
not owned by “Agencia Nacional” but 
by “Radio Internacional do Brasil,” 
which maintains telephone and tele- 
graph service on these channels and 
relays the “Agencia Nacional” program 
on the above schedules; it is only at 
those times that they serve as “broad- 
casting” stations. (Serrano, Brazil) 
British Guiana—ZFY, 5.980, George- 
town, noted in New Zealand testing 
0450 and signing on 0500. (Cushen) 
British Somaliland—Dilg, Calif., says 
Radio Somali, 7.125, is again audible; 
fair level signing off 0930. 
Bulgaria—Radio Sofia, 6.070, still 
has news 1500 and 1600. (Pearce, Eng- 
land) 
Burma—When this was compiled, 
Dilg, Calif., was hearing Burma on a 


new channel of approximately 4.775 in 
English around 0915. Hannaford, South 
Africa, flashed that he had heard (on 
the 9.543 outlet) an announcement 
that Rangoon would be using 4.775 in 
parallel with 9.543. News is 1000, fol- 
lowed by program preview and close- 
down at 1015A. 

Canada—VED, Edmonton, Alberta, 
appears to have moved from 8.265 to 
approximately 7.315; noted to 0205 
sign-off. (Russell, Rosenauer, Calif.; 
Bellington, N. Y., others) 

CFRX, 6.070, Toronto, Ontario, is on 
the air Sundays 0715-0000; weekdays 
0500-0005; sent nice QSL from Rogers 
Broadcasting Co., Ltd., 37 West Bloor 
St., Toronto, Ontario, Canada. (Bruner, 
Ohio) 

CBNX, 5.975, St. John’s Newfound- 
land, is seldom heard in New Zealand, 
but was noted recently signing on 0500 
with anthem and morning music. 
(Cushen) 

Ceylon—According to the N.Z. DX 
Times, Radio Ceylon’s Commercial 
Service is now heard on 3.400 to 1145 
sign-off. Ridgeway, South Africa, re- 
ports Radio Ceylon, 7.190, in parallel 
with 9.51 and 11.975 at 1000 and to 
1145 closedown; the 17.830 outlet noted 
0445. Stein, Calif., says the 11.975 out- 
let is good to 1145 closedown. 

Chile—Serrano, Brazil, reports an 
unidentified Chilean station closing 
down 2200 on 6.045, with strong QRM 
from WABC on 6.04; has news in Span- 
ish 2130. 

China—Radio Hsin-Hua, 7.100, Har- 
bin, Manchuria, is heard in Sweden 
0925 through CWQRM and with QSB 
(Nattugglan, Sweden) 

Dilg, Calif., says the Chinese news- 
cast from Radio Peking, relayed by 
many Chinese Communist outlets, now 
appears to be at 0700 instead of (for- 
mer) O800. 

Colombia~-HJDE, Medellin, 
“La Voz de Antioquia,” noted 2330-0000 
sign-off; ail Latin-American music 
with announcements in Spanish; excel- 
lent signal. HJFB, 6.225, Manizales, 
noted 2246-2300 when closed with Co- 


6.145, 


Representatives of the various member-chapters of the Federation of the Radio Serv- 
icemen’s Association of Pa. who attended the annual Clam Bake held by the Radio 


Servicemen’s Association of Luzerne County (Wilkes Barre) at Lily Lake. 


The 


group spent a large part of the day discussing Federation business and policies. 
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No—we don’t trade furs for trinkets but we do offer ‘Surprise’ Trade-in 
Allowances on your Used Test and Communication Equipment for new... 


hallicratters 


For an extra-liberal allowance on your used 
(factory-built) equipment, wire, write, 
phone or use the handy coupon today! 


RECEIVERS 


HALLICRAFTERS SX-71 


Shpg. wt. 33 Ibs. Only $199.50 


R-46 Spkr. Only $19.95 


HALLICRAFTERS S-40B 
Shpg. wt. 32 Ibs. Only $99.95 


Walter Coke 


1125 PINE ST.* ST. LOUIS 1. MO. 


December, 


1951 


HALLICRAFTERS S-72 
Shpg. wt. 16 Ibs. Only $109.95 


(less battery) 


HALLICRAFTERS S-38B 
Shpg. wt. 14 Ibs. Only $49.50 


FREE CATALOG! 


164 value-crammed pages of everything in Radio 
and Electronics for industry, Schools, Laboratories, 
Radio Stations, Service Technicians and Amateurs 


All prices F O. B. St. Louis 
PHONE CHESTNUT 1125 


5 . 
a WALTER ASHE RADIO CO. RN-51-12 8 
& 1125 Pine St., St. Lovis 1, Mo. ' SEN 1] 
: CO) O K Wolter, Rush “Surprise” Trade-in offer on my : 
: ~ (describe used equipment) a ' FO R Y OU R 
1 for . — 
' (show make and model No of new equipment desired) ' S Pp EE co PY 
: Rush Free Copy of your new 164-page Catalog a 
cs ' 
S vtame cnnenina ei 4 TODAY! 

7 
8 Address = ao a - . 

' 
8 City seeenciiiaiasiniiaindti Zone_ ___ State $ 
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VIKING 


SPEAKERS 


low cost 
replacement 
speakers 

by Jensen 
... foremost 
in advanced- 
design 
loudspeakers 


cuen 


MANUFACTURING COMPANY 


! Sun. has 


lombian National Anthem. (Patterson, 
Ga.) 

Costa Rica—TIHH, 11.972, San Jose, 
noted 2230-2243; all-Spanish. (Patter- 
| son, Ga.) A station on 6.152 was heard 
| recently identifying 2035 as TIRH, Ra- 
| dio El Mundo, San Jose; usually signs 
off 2300. (Stark, Texas) 

Cuba—Hoogerheide, Wis., reports 
Radio Suaritas, Havana, spotted on ap- 
| proximately 9.900 around 2200. 
| Czechoslovakia—Prague noted re- 
cently ending English period 2000 on its 
9.55 outlet; measured 994943. (Russell, 
Calif.) Heard with English 1430 and 
1600 on 9.55 and 11.875. (Ridgeway, 
South Africa) Noted more recently 
with English 1400-1430 and 1600 on 
6.135; and with English 0715 on 11.840 
in parallel with 15.320. (Pearce, Eng- 
land) 

Denmark—WRH Bulletin says the 
new broadcast from Copenhagen 
beamed to India-Malaya on Tue., Sat. 
is now over 15.320 at 0800-0900. 

Dominican Republic—HI11Z, 6.112, 
Cuidad Trujillo, noted 2000-2130. (Hoo- 
gerheide, Wis.) 

Dutch New Guinea—Hollandia radio 
officials inform Rosenauer, Calif., that 
the station is operating currently on 
7.1266 at 0415-0630 daily and with an 
additional period on Sundays 0200- 
0400; signs on daily with “Washington 
Post March,” off with Dutch National 
Anthem; news in Dutch daily 0615. 
Said, “reports from foreign listeners 
are highly appreciated and are an- 
swered by personal letter. Return post- 
age is welcome but not required. Our 
new installations are still under con- 
struction. In the near future, extension 
of power and broadcasting hours is to 
| be expected.’ Power output at present 
is 500 watts. Particularly requested 
reports on the Sunday 0200-0400 trans- 
mission; if possible, wants comparison 
with regular daily transmission 0415- 
0630; said no foreign listener had yet 
reported this transmission and that the 
first one to do so will receive a “ 
cial” verification letter. 

Ecuador—According to a WRH Bul- 
| letin, HC6GY, Radio Luz, Ambato, op- 
| erates on 5.990 daily at 1000-1300, 1400- 
1700; announcements are in Spanish 
and English. 

HC4CF, 4.930, Casilla 67, Quito, veri- 
fied by airmail; uses 1 kw.; operates 
0630-0800, 1300-1500, 1800-2215. (N.Z. 
DX Times) Is often buried by HJAP, 
Cartegena, Colombia, which often runs 
| to 2250 sign-off. (Stark, Texas) HC1FM, 
6.185, Ibarra, Radio Equinocial, recent- 
| ly noted signing off 2130; at times has 


spe- 


| been heard as late as 2300. (Stark, 
Texas) 
Egypt—Ridgeway, South Africa, 


flashes that SUV, 9.985V, Cairo, has 
news, commentaries, and occasional re- 
quest recordings in a daily English ses- 
| sion which opens 1145 and ends 1200A; 
opens with “Toreador Song” from Car- 
men; re-opens around 1230 in French, 
and leaves the air 1500A. 
Ethiopia—-Radio Addis Ababa, ETA, 
9.624, has good signal in South Africa 
around 1045; on Mon., Wed., Thur., 
“Voice of the Evangelical,’ 


STAN-BURN 
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© CONDENSER SPECIALS 


SPEAKER speciats® 


@® BY PASS—ALL GUAR- ALL GUARANTEED 
e ANTEED 4” PLM. $1.64 4 
® 20x20-150 Stan 1 $0.41 | 5” P.M. 1.75 
@ 50x30-150 Stan Bur 49 | 6” P.M. 2.41°@ 
@ 20x150 s B 32] 8" P.M. 3.416 
, a 12” P.M 6.336 
oxo mt 49 | 4x6 PLM. 2.19 
@ 4 Prong Vi ar ators 1 $1.29] 6x9 3.73 
@ Lots of 12 or more 1.19] 6x7 3.43°@ 
@ Standard TV Tuners. $18.95 § 10” P.M 5.48 


NEW for ‘51 AUTOMATIC RADIOS 


OE Ee 


peaker werf ni¢ 
@ Low battery drain, Weight 10 Ib 


© ATTRACTIVE DISCOUNTS TO DEALERS © 


° CHASSIS 630 K3B Video Product... ..$139.50 ° 
e 


De Wald, Regal, Automatic and Setche 


e™ rry a complete tine of popular ma 
and TV tubes, at 50% discount Also man 
@ special purpose and transmitting types, and al! elec 
tronic parts and equipment at lowest prices. Send 
e. list of your requests for quantities and prices 


@ terms: 20% with order. Balance COD. Al! pr 
@ FOS, NEW YORK Warehouse. Minimum order $5 00. 


@ Write for our tatest price list to Dept. RN-12 


STAN-BURN 
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@7sP4 ... $15.00|| 16RP4A 26.00 ® 
@ \0BP4 14.95|| I7BP4A 27.00 @ 
@i2LP4 19.95 | 20CP4 19.95@ 
@ I2LP4A 19.95, ISAP4A 417.95@ 
14BP4 19.95. I9DP4A 47 Se 
© iGDP4A 26.00|| 24AP4A 73.00 
@ 16GP4 33.00|, Single ion traps ,@ 
° 16AP4A 39.00. Double ion traps se 
7 
$ RAM TRANSFORMERS 70° DEFLECTION 6 
) 
ef 3 RCA, type for 16 ate YOKES e 
ec. E. type for 16" to 24 Todd wired replacement @ 
@ X045 $3.85 | for RCA, G.E., ete . 
These are very special e 
@ Drices while they last! Special $3.856 
° ANTENNAS > 
® conicats, fess mast, 10 element S$ 2.98 
@ Circle x, te ma 2.988 
ouble V vast 2 986 
© Sainney Mo. nts—1-12 95 
2 or n soe 
100 ft it trapping 98 
@ mast sta git, arr 03 @ 
@ 10 ft. masts act i1.ss¢6 
i2 mor act 1.49 
@ss mi! 300 « ohm wire white or black. 1000 ft. 19.97 @ 
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RADIO and 
ELECTRONICS CO 


(C.B.$. THEATRE BLDG.) 
1697 BROADWAY * NEW YORK 19, N.Y. 


RADIO - TV - ELECTRONICS 


Desperately in Need of Trained Men 


CREI trains you for better jobs, 
higher pay—in minimum time! 


CREI’s graduates are welcomed by industry, 
because CREI training offers you the kills 
and techniques industry demands. Win , 
lifetime career with CREI Residence Schoo 
training in historic Washington, D. ¢ Average 
time required: 22 months. 


SEND FOR ILLUSTRATED FREE CATALOG 
Get vour copy of new descriptive catalog, with 
survey of opportunities, and details of course 
and school. New classes start twice a month. 
Act now! 

CAPITOL RADIO ENSHISENINS ane yng! 
in Accredited Technical Institute Fe 
Dept. 1312C, 16th & Park Rd., N.W., Wash. 10, D.C 
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religious program in English 1100-1130, High-Fidelity TV sd Radio 
sponsored by the Sudan Interior Mis- Phonographs ° P.A. « Parts 


sion; on Wed. has English commen- 


taries 1045-1100; jamming usually ° 
starts 1130 and is not heard well on- Test Equipment *Tools ¥ Books 
wards. (Ridgeway) Ham Gear * Electronic Tubes 


France—Paris, 15.24, noted around 
1600 with music; commentary in 
French 1615. (Russell, Calif.) 

French Equatorial Africa—Radio 
Chad, 15.596A, noted afternoons in 
South Africa; announces “Houna Ra- 
dio Chad.” (Hannaford) Ridgeway, 
South Africa, says Radio Chad now 
opens 0030 on Brazzaville’s frenquency 
of 15.596, and that the channel is used 
by Brazzaville for its mid-day (local 
time) session: Radio Chad closes first 
session 0130 but interval signal (reed 
instrument) continues to 0145 when 
further session (may be different dia- 
lect) comes on the air; signal fades 
after 0200; strong 0100. 

French West Africa—Radio Dakar 
noted on 11.896 at 1400 with English 
news; strong signal, in clear. (Hanna- 
ford, South Africa) Heard with inter- 
val on 15.346 at 1405 and signing on 
1410; headline news in French 1425. 
QSL card lists scheduled on 15.346 as 


1410-1600; 11.896 at 0200-0320, 0700- 

0830, 1245-1800. (Pearce, England) 
Germany—RIAS, 6.002, Berlin, noted 

from 2200 sign-on to as late as 0400; 


carries all-German programs. (Saylor, 
Va.) Osterloog (Hamburg) noted fair 
level 0000 but with sideband interfer- 
ence from London; is buried by “Voice 


of America” at 0100. (Cushen, N. Z.) NOW 
Pearce, England, has received word 

from officials of Radio Free Europe ata o 

that the 11.735 channel he heard is REA DY! 

used only point-to-point for relays be- | ° 


tween various RFE stations in Europe. 
A letter to Pearce from H.Q. American 
Forces Network, APO 757, ‘ce Post- 
master, New York, New York, says 
5.470 is used for relaying AFN pro- 
grams to various AFN transmitters 
“within” Germany; no schedules were 
given. 

Gold Coast—ZOY, 4.915, Accra, is 
heard best around 1215-1300. (Short 
Wave News, London) Best months to 
try for this one are November through 
February. 

Greece—Athens seems to have moved 
from 11.718 to 9.607 where opens 2000 
to North America. (Bellington, N. Y.) 
And now uses 9.607 for English at 1430. 
Although some time ago, Greek Armed 
Forces Station, 6.330, Athens, an- 
nounced English for Mondays 1630- 


31st year 


A practical encyclopedia used by economy- 
minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete “one-source” guide. 
For quality equipment, for hard-to-get 
items, for nationally-advertised merchan- 
dise, for low prices, it’s Lafayette. 


\MMEDIATE 
SHIPMENTS 


COMPLETE STOCKS 


TECHNICAL SERVICE 


ACK RADIO & 
30-DAY MONEY B tte 
GUARANTEE TELEVISION 


RUSH THIS COUPON AT ONCE 


1700, English has not been heard lately vinet Laravaree ee ee ee ee 
‘ ‘ Jnarra Man ool : ad i > » 
wa ene Came. CF wt England) SHOPPING CENTERS 1 Lafayette Radio, Dept. RL . 
treenland—Godadthaab, 7.552, noted ' ' 
1700-1745, mostly with music. (Nattug- at 1 100 Sixth Avenue : 
glan, Sweden) 100 Sixth Ave. | New York 13, N. Y. ' 
Guatemala—TG2, 6.620, Guatemala New York 13, N.Y 1 : 
City, noted at fair level with Spanish ° : I need the 1952 catalog. Please rush! ' 
news 2000-2030, then classical music. 110 Federal St. : : 
(Hoogerheide, Wis.) TGNA’s new 11.85 Boston 10, Mass. 4 1, 4 
outlet, used parallel 9.668 around 2200- ° : \idalenreremeoenieenee ee : 
2230 for English broadcasts, is re- 24 Central Ave. ' : 
ported at fine level in most parts of Newark 2, N. J. : I cesstiniinssaniniass mecca Pee Le Te ; 
the USA. ° 1 ' 
; TGWA, 9.758, sometimes has English 542 E. Fordham Rd. SE oe eee Zone | BS Sa i 
around 2015-2030. (Bellington, N. Y.) Bronx 58, N. Y. ' ' 
Haiti—AVN, 6.013, comes in fine from Ee ee eee PASTE ON ee LG 


December, 1951 123 


STANDARD AND 
HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for operating A. C. Radios, Tele- 


vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehi- 
cles, Ships, Trains, Planes and 
in D. C. Districts. 


“A” Bottery Eliminator, DC-AC Inverters 
Auto Radio Vibrators 


ES 


American Tetevision « Ravio Co 


c 1G@2/ 
wince (For 
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around 2015-2135 sign-off; all-French; 
many commercials; uses American rec- 
ords a great deal; announces “Radio 
Haiti.” (Saylor, Va.) 4VEH, Cap-Hai- 
tien, 9.710, noted signing off 2100. 
(Nichols, W. Va.) Has strong signal 
mornings, usually with English pro- 
grams from 0600 or 0700. 

Holland—Current schedules for Eng- 
lish transmissions from Radio Neder- 
lands are weekdays only 0530-0610 to 
Australia, New Zealand, and Pacific 
Area, 21.480, 17.775, 15.22, 6.025; 1100- 
1140 to South Asia, 11.73, 9.59, 6.025; 
1500-1540 to Africa, Great Britain, Ire- 
land, and Continental Europe, 11.73, 
9.59, 6.025; and 2130-2310 to the USA- 
Canada, 9.59, 6.025. “Happy Station 
Programs” are listed for Sundays only 
0530-0700, 21.48, 17.775, 15.22, 6.025, to 
the Far East, the Pacific Area, and 
Europe; 1100-1230, 11.73, 9.59, 6.025, to 
the Near and Middle East and Europe; 
1630-1800, 11.73, 9.59, 6.025, to South 
and Central America, and 2130-2300, 
9.59, 6.025, to North America. 

Honduras—HROW, 6.675, Tegucigal- 
pa, logged 2223-2237 with all-Spanish 
program. (Patterson, Ga.) Tegucigal- 
pa, 6.410, no longer gives call letters 
but announces as “Radio America”; 
noted evenings. (Stark, Texas) 

Hong Kong—ZBW3, 9.525, noted with 
BBC news relay 0600, fair signal; Chi- 
nese program follows. (Dary, Kans.) 

India—AIR, 9.757, signs off 1930. 
(Bellington, N. Y.) Pearce, England, 
reports AIR around 5.990 from around 
1200; says when Andorra signs on 1300, 
AIR still can be heard in background. 
Rosenauer, Calif., lists AIR on 5.970 
from 0815 tune-in to 0915 sign-off; all- 
native; after short pause has tuning 
signal to 0930 when re-opens with pro- 
gram in native language; still on 0945 
tune-out; best 0815-0915. 

Calcutta, 4.880, opens 0815, fairly 
good signal in Calif. (Dilg) VUB2, 4.840, 
Bombay, noted in native signing off 
1230. (Pearce, England) 

Indo-China (Vietnam)—Dary, Kans., 
reports “Voice of Vietnam” on 7.090A 
around 0730-0900 sign-off; has English 
0800-0830 and may continue with Eng- 
lish to 0900, not certain. 

The Indo-China station on 7.227 still 
closes around 0945. (Stark, Texas) 

Radio France-Asie, Saigon, lists Eng- 
lish transmissions as French by Radio, 
0515, on 11.830, and 0800 on 11.830; 
general news in English 1730-1745 on 
9.524; 1900-1915 on 9.754; 2030-2045 on 
9.754 and testing on 11.830; 0900-0915 
on 11.830. (United 49’ers) Should have 
English news also 0500.—KRB. 

Iraq—Baghdad, 11.724, has Arabic 
chanting from around 2302-2330, then 
news in Arabic; 2345-0010 Western 
music, followed by Arabic music. (Bel- 
lington, N. Y.) Signs on 2300 and is 
best Sat., Sun., when Canada is not 


----RECORDERS.---- 


TAPE AND WIRE RECORDERS 
Exclusively 
ALL MAKES @® NEW AND USED 
Write for Details 
SONIC EQUIPMENT CO. 


3029A Webster Avenue New York 67, N. Y. 


using 11.72 at 2300. Pearce, England, 
says usually has English news 1415 and 
closes around 1500. 

Israel—“Yalei-Zahal,” 4X43A, 6.725, 
Tel-Aviv, is heard 1330-1400 with re- 
cordings. (Nattugglan, Sweden) Al- 
though “Kol-Yisrael, 9.010A, Tel-Aviv, 
is scheduled to sign-off 1700 at end of 
English session, lately has been noted 
as late as 1825 with religious (native) 
broadcast. (Bellington, N. Y.) When 
this was compiled, the 6.83 and 9.010A 
outlets still had news 1415, but by now 
may be on winter schedule of 1515. 

Italy—Rome has English now 1350 
on 6.010, 11.810. (Radio Sweden) Is also 
noted then on 9.575. (Pearce, England) 
Heard with news 1900-1915 on 9.575. 
(Dary, Kans.) 

Japan—Tokyo on 6.015 does not give 
location when announcing in English 
0800; announces “This is the Voice of 
the United Nations Command Calling 
the Peoples of Korea” (sometimes 
“calling the Forces of Korea.”’) (Rosen- 
auer, Calif.) Cushen, N. Z. says the 
“United Nations Command” broadcast 
is now heard daily 0600-0900, using 
transmitters of the Broadcasting Cor- 
poration of Japan, with programs in 
Korean and Chinese for the North Ko- 
rean (Communist) Forces; the UN 
Command Radio also has programs re- 
layed by the Korean Broadcasting Sys- 
tem, Seoul; transmitters in Japan are 
JKK, 6.015; JBD, 9.505; JBD2, 9.560; 
JKH, 7.257, as well as 14 m.w. outlets. 
Time may now be 0700-1000 since Ja- 
pan is now back on winter time.—KRB. 

The Far East Network (AFRS), 
Tokyo, is now operating with all-Eng- 
lish programs 1600-0300 on 9.605 and 
11.825; 0345-1000 on 4.860, 6.175; news 
1630, 1700, 1755, 2000, 2230, 0100, 0400, 
0555, 0700, 0800, 0900, 0955. (WRH Bul- 
letin) 

Gay, Calif., notes a Japanese outlet 
on approximately 6.000 in parallel with 
4.95A carrying English language lesson 
daily 0400-0415; poor signal on both 
channels. 

Kashmir—-Nattugglan, Sweden, re- 
ports Srinagar on 4.860 to 1200 sign-off 
The Indian Listener, New Delhi, lists 
Radio Kashmir at 2130-2330 on 4.860; 
0100-0230, 7.270; 0700-1200, 4.860; news 
2130 and 1030. 

Lebanon Beirut, 8.036A, noted 
opening 2330 with march. (Bellington, 
ee A 

Liberia—ELBC, 6.025, Monrovia, con- 
tinues to be heard in Eastern USA 
with fair to good signal from as early 
as 1700 to 1845A closedown; uses Eng- 
lish and plays many American record- 
ings. 

Madagascar—Radio Tananarive is 
good level in South Africa 1210 on 
3.240; slight CWQRM. (Hannaford) 
Ridgeway, South Africa, says Tanana- 

(Continued on page 136) 
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ARC-5 /R-28 
2 MTR 
RCVR 
$25.95 
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ing tor! Absolutely one of the BEST available 
un 100 to 156 Mes. in four erys 
tal channel (Easily converted to continuous 


tuning.) Tube lineup is as follows $25 95 q 
Sealed Cartons hieiebi ncaaabckd . } 


FREE 


one copy of Vol. 2 “Surplus Radio Conversion 
Manual (Reg. price $2.50.) This volume con 
tains cireuit diagrar nd full description of 


with purchase of either unit 
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ARC-5/T23 XMTR 


FAMOUS AIRCRAFT 2MTR XMTR 
COMPANION TO ABOVE RECEIVER 


This desirable VHF xmitter has turret 


ils tor all stages. Uses 1625 ose., 1625 tripler, 
832A tripler, S32A final. Range 100-156 Me i 
hanne re provided using 4 separate coils ir 
n automatic turret using 12 or 24V. motor or 


ora 
These coils can very 
rewound tor 6 & 10 meters. Xmitter 


inually operated syste 
easily be 
w tube 


ASTATIC 
BOOSTER 


A simplified high 
gain booster using 


nductotuner for con 
tinuous tuning over 
entire TV and FM 
spectrum. Gives ex 
ceptional improve 
ment on all chan 


POPS PI Ore erg ers ars 


MODEL BT-1 


nels Single tunin 
knob. Mahogany finished metal case. Low noise 
For either 72 or 300 ohm line. Wet. 5 Ibs 


SPECIAL $19.10 


MODEL AT-1 
Astatic 
models——no other booster can 
do so much in improving TV 


in improving sound, in elim 
inating interference. Feature 
exclusive variable gain control and dual-tuning 
Model AT-1 in fine furniture finish mahogany 


SPECIAL $29.10 
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| Guarantee! 


Niagara's Guarantee 
of Satisfaction 

All Items must meet 

3} with full approval or 

money refunded 
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ONE OF AMERICA’S GREAT RADIO STORES 
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Wired and tested. $ 
Postpaid if entire 95 
amount is included 

with order. 


* Television interference 


Manufacturer's 


% Closeout—Brand New 


ORIGINAL 630 TYPE 
16"-20" TV RECEIVER 


ompletely Wired, Aligned and Tested 
stall With Big 12” High Quality PM Speaker 
30 TUBES (including 3 Rectifiers)! 
High Efficiency High Voltage Circuit! 
Advanced Model 12 Channel Tuner! 
AGC for Fringe Area Reception! 
Magnificent TV Performance! 
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* tubes. Shpg. wt. 3 Ibs 


OF AMERICA’S GREAT RADIO STORES 


ACTA 


DOES YOUR TV DROOP 
FROM TVI* BLOOP? 


BANISH INTERFERENCE WITH 
NIAGARA'S FAMOUS HIGH PASS FILTER 


5 
Positive protection against interference from amateur transmitters, 
diathermy, and all other devices generating radio frequency inter- ’ 
ference below 40 MCS. Designed for 300 ohm leadin. No loss in « 


brightness or clarity 


VIBRATOR POWER SUPPLY 
AIRCRAFT TYPE 


Vibrator power supply | 
delivering 300 V. D. 
Cc. at 80 Ma. 
Built-in fully 
tested and guaranteed | 
new. 


HEART OF THE # 
BC-221 $ 
FREQ. METER 


This VFO Sub-Assembly, used in 
BC-221 Freq. Meter, is ideally 
suited for home construction of: ; 
I1—Amateur V.F.O 2—Freq. 
Mtr. Foundation. i—Portable z 
i—Replacement for BC-221 


$} variable condens- 
rbon resistors and silver mica condensers. 
WIRED and mounted on sturdy aluminum % 


wafer switch, 


is , ready installation. Brand new-——in 
cal peck 4.95 3 
Mow Law Pusee. occcc00e00ssesteooes bd 


i 


REMOTE CONTROL 
: 


(Plus $1.00 Book FREE!) 


The answer to the “Remote j 
Controt’’ Experimenter’s 
dream! A 1 ly \ 


}-tube Remote Cont ni 
riginally used as ELEC- 3 
TRONIC BRAIN tf emote 
thermostati ntrol of elec 
tric Dlankets. Can | sed 
with slight modifica : 
ontrol n 


trucks, remote 
dios, open and 
from ¥ 


popular 
112 pages contair 
trations, diagrams, tables 


* theory and practical uses for electronic rem 


Remote control unit, including fil. xfmr, 
. completely wirec 
diagram, and above described book, 


All for only 


NOTICE 


Minimum Order 
$5.00 F.0.B. our 
N.Y.C. Whse. 20% 
Deposit if not rated. 
Prices Subject to 
Change Without 
Notice. 


RADIO 
SUPPLY 
CORP, Dent R124 
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The Industry's OFFI- 
CIAL Buying Guide of 
Radio-Electronic-Tele- 
vision parts and equip- 
ment. 


@ 1100 Pages 

@ Hard Cover 

@ Permanently Bound 
@ Fully Indexed 

@ Over 75,000 Items 
. 


Over 7000 illustra- 
tions 


@ Weight—5 Ibs. 
© Size—8'74 x 1034” 
@ Serving the Industry 

16 years 


TIME AND MONEY. 


m the front cover. 


When you BUY--SELL--SPECIFY 
you must have the MASTER 


This single volume replaces all other small catalogs 


Over 90% of the products manufactured in the Radio-Electronic-Television 
Parts and Equipment Industry are catalogued in this BIG 1100 page 
MASTER Buying Guide. Complete descriptions, with specifications and 
illustrations are written and compiled by each manufacturer covering 
such products as: tubes, instruments, TV parts, transformers, capacitors, 
resistors, test equipment, relays, coils and antenna equipment. Also, re- 
cording and PA systems, intercoms, tools, hardware, switches and thou- 
sands of associated products. IT'S YOUR “RADIO BIBLE''—SAVES YOU 


You'll find it 


No More 
Files of 
Small 
Catalogs and 
Loose 
Literature 


BE MASTER-Minded—GET your copy NOW 


d ONCETLONE 


RECORDER 


“just like 
being there” 


Model 

1401 Recorder 
installed in Model 
SO! Carrying Case 


By any standard of comparison, the 
best buy in the tape recorder field. 
Model 1401 — Basic recorder ready 
for installation. Professional user's 


net price, ..++++eees $345.00. 
Write for Bulletin +102 


from local Distributor 


ONLY available thru Distribu- 
tors at this special $1.95 price 


Monutacturea By 


Berlant Associates 


4917 Ww 
Los Angeles 16, Colifornio 


Jetferson Boulevard 


1 Ae Oe 


Watch for New Concertone Recorder! 
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SMITTING 
TUBES Srinbano sRanns + AMA GUAR. 


oc3 vRios 68cs $ .79 7N7 99 
S 68GEG 1.29 7Q7 79 
O03 VRISO .95 6B8H6 99 7Y4 89 
oz4 5S 56 99 10 59 
a 59 68Q6GT 1.29 12A7 1.19 
1ASGT 6 4 69 12AT6 69 
1A7GT 99 6CSGT 89 12AT? 1.29 
89 6C6 89 12AU6 89 
R-11308 6CD6G 2.49 12AU7 99 
(1859) 9.95 6 99 E6 89 
1cSGT 89 6F 99 12F5GT KY 
DsGT 89 6F6GT 79 12K7GT 99 
G4cT 99 6F6G qo Ks 99 
G6GT -89 €G6G 1.29 12SA7 KY 
HSGT -99 6H 89 12SC7 1.19 
4 -79 635 69 12SF5 89 
LA4 -09 636 1.29 12SH7 99 
LAG -99 637 99 12Sj7GT 89 
LB4 1.19 6K6GT 99 12SK7 89 
Lua 8 7 79 12SL7GT 79 
NS -B9 6K8 99 12SN7GT KO 
TSGT 9 6 39 12S8Q 79 
QscrT . ..99 6LEG 1.59 12SR7 aM 
2 1.05 6L7 15 14A7 99 
J21A 8.49 6R7 99 1486 99 
422 6.49 6SA7 #9 14Q7 1.09 
427 25.90 6SC7 1.39 19T8 1.08 
431 25.75 6S07 99 A -99 
437 11.90 6SG7 1.39 25L6GT 99 
2439 . .45.50 6SH7 .99 s RY 
254 25.75 6847 89 25Z6GT 79 
253 12.95 6SK7 89 69 
2748 2.29 6SL7GT .99 69 
c30 3.95 6SN7GT 79 35L6GT 89 
cpl 4.90 6SQ7GT 79 4 59 
DP1 3.9 4 1.09 4 89 
PLA 6.95 6V6GT 69 35Z5GT 59 
D6 1299 .49 6W4GT 79 4 79 
GP1 4.50 6XS5GT 69 4 89 
Qe . _ 89 6Y6G 89 42 99 
QsGT 1.19 7AS5 -99 43 99 
BP4 4.50 7A6 79 45 939 
4 1.80 7A7 99 50B ay 
u4Gc -69 7A8 .89 SOL6GT 79 
v4G . 1.20 7AG7 1.99 SOY6GT 89 
Y3GT 59 784 79 58 79 
As -99 785 -79 71A 79 
6A7 1.29 767 89 76 49 
6A8 1.05 788 89 77 99 
AB7 1.29/7C4 78 99 
6AC7 1.19) 1203A s9 80 79 
6AD07G 1.49 7 79 1174 
AES 99 39 M7GT 1.59 
AGS 1.09 7ES 1201 99 11723 .69 
6AG7 1.9 -89 304TH 9.90 
rte 1.29 |787 .99 WL417A 9.90 
ATS ‘Fo 787 -99 801 VT-62 59 
AUG “79 747 -89 1005 VT-195 .79 
84G 1.39 747 99/71 9 
B8G 1.09 7K7 1.29|9004 59 
BAG -79 7L7 99 HV-18 12.90 


PRECISION RESIC. O2S—1% and 2% 
OHMS 
2 33,000 84.000 
5 100 20,000 35c ea. 
10.000 y's $30.0 , | 10 for $3 
250,000 ohms 1 Meg 70c each 


220,006 


STANDARD BRAND HIGH CAPACITY CONDENSERS 
iFD @ 150 V > SV 
V 


Cap. 50M . SOOMFD 
6000 MFD @ 15 $1.80 


MINIMUM ORDER—$S5.00. 25° deposit with order, 
balance C.0.D. All merchandise subject to prior sale. 
F.0.B., N.Y.C., N. ¥. WRITE FOR FREE CATALOG. 


ADAMSON ELECTRONICS CO. 
1978 Arthur Ave., New York 57, N. Y. Tel. CY 9-O979 


haz —-% 
Mobile Converter | 
(Continued from page 51) 
icbcechtenesierniasenieness = wei = 


gain is such that a wire scraped with 
a screwdriver, a few feet from the 
antenna, produces noise in the réceiv- 
er at any dial setting, which we fig- 
ured was about good enough. 

The very low vaiue of resistors 
shown in the screens and plates maj 
lead to some question, but their values 
are sufficient, since only eighty volts 
are used (from the BC set) as “B- 
plus.” This voltage is dropped to 
about fifty volts for the 6C4 oscillator, 
which results in almost complete free- 
dom from warm-up drift. At no time 
in a month's operation has it been 
necessary to retune after a transmis- 
sion to insure hearing the comeback 
in a QSO, irrespective of battery con- 
dition. The low oscillator voltage and 
lack of varying filament/cathode ca- 
pacity due to the grounded cathodes, 
really is worthwhile. 

As used, no switching is necessary, 
but a circuit is shown for those desir- 


ing such switching to a BC set. Pri- 
marily designed for mobile use, the 


little job is really hot ahead of a com- 
munications receiver, for fixed station 
use. It is particularly useful with 
surplus receivers, for extending cov- 
erage, or for some of the simpler re- 
ceivers which do not employ a tuned 
r.f. stage. Its use with this last type, 
for ten meter reception, will be highly 
satisfactory. Filament and “B-plus” 
drain are very reasonable; “robbing” 
from any receiver is eminently practi- 
cable without overload. 

Since so few parts are used, the con- 


denser types specified are urged 
strongly. The cost is negligible and 


good performance is assured through 
their use as bypasses and blocking 
condensers. Cheaper types will save 
only pennies. As always, quality com- 
ponents pay off. Don’t revise the cir- 
cuit, and don’t use inferior parts, and 
you'll have a converter that can’t be 


touched by some costing triple the 
outlay entailed. Hope you enjoy 
building it as much as we did, and 


we’re sure you'll enjoy operating it. 


—j0- 


Peay, 


“Oe, 


“A $500 dual speaker, a Williamson am- 
plifier, a transcription turntable — and I 
hafta hear Beethoven through a tin horn!” 
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Sound Engineering 
(Continued from page 74) 


the ground return system used by 
street cars, power houses, pole trans- 
formers, etc. Consequently, if both ends 
of the shield are connected to ground 
at points “x” and “y,” any electrical 
currents which might be flowing 
through the ground at that point will 
have a path of very low resistance via 
the shield to the other end, then down 
the ground wire, and back to the start- 
ing point through the earth. 

When an electric current flows 
through a conductor, magnetic lines 
of force are created which expand and 
contract about the conductor, if the 
current is an alternating one. If there 
is another conductor within the lines 
of force, they cut the second conduc- 
tor and induce a current. This current 
will have a characteristic similar to 
the one inducing it. 

This is precisely what happens when 
ground currents flow through a shield 
which is attached to the ground at 
more than one point. The result is that 
the audio current-carrying conductors 
within the shield have an additional 
voltage induced in them in the form of 
noise caused by oscillating ground cur- 
rents flowing over the shield. These 
ground currents which are induced in 
the shield as a result of several 
grounds are known as “ground loops.” 
The dotted lines indicate how these 
loops may develop. 

If the practice which is general 
throughout the radio industry is fol- 
lowed; namely, grounding at several 
points, it may readily be seen that each 
additional ground provides another 
path for the ground currents. The net 
result is that instead of helping the 
situation it is actually made worse. 
Therefore, the shield must be grounded 
only at one end and covered on the 
outside with an insulated covering to 
prevent ground loops. 

If the transmission ground system is 
carefully adhered to, noise and hum 
pickup will be reduced to a minimum. 
This system also allows the ground to 
be “lifted” at a particular piece of 
equipment for testing. 

The material contained in this arti- 
cle was supplied by and through the 
courtesy of Hollywood Technical In- 
stitute, 3359 Cahuenga Blvd., Holly- 
wood, California. 

(To be continued) 


Fig. 8. How ground loops are created. 
See text for explanation of this illustration. 
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the Complete Transformer line 


that Meets Military Specifications 


If you require fully approved MIL-T-27 Transformers and Filter Reactors for 
prototype models, pilot runs or special applications, and need them in a hurry 
—call your electronic parts distributor for quick service on CHICAGO Hermeti- 
cally-Sealed units. Chances are he’ll have them in stock—and you'll save 
valuable time and effort. There’s a complete range of CHICAGO MIL-T-27 
Transformers available: Power, Bias, Filament, Filter, Audio. 


CHICAGO Hermetically-Sealed Transformers are the world’s toughest units, 
preferred by engineers for those rugged applications. These stock transformers 
may be incorporated in your equipment with full assurance that they meet 
complete MIL-T-27 specifications. 


SEND FOR "NEW EQUIPMENT’ TRANSFORMER CATALOG 


Have the full details at your fingertips on CHICAGO'S New Equip- 
ment Line—covering all MIL-T-27 units as well as famous Sealed- 
in-Steel transformers engineered for every application and geared 
to today's circuit requirements. Write for your free copy of this 
important catalog today, or get it from your distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


TRADE MARK RE 


3501 ADDISON STREET « CHICAGO 18, ILLINOIS 
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USE PHOTOFACT 


the world’s best Radio-TV 
service data—it pays for 
itself every working day 


Try PHOTOFACT! 
We'll send you 
any Photofact Folder 
listed in the Photofact 
Cumulative Index * 


WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 


NOW-—learn for yourself—at our expense— 
how PHOTOFACT makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual pHoToracT Folder. Use it. You'll 
learn first-hand why over 35,000 successful 
service technicians use PHOTOFACT daily. You'll 
learn that no other service gives you PHOTO- 
FACT’S completeness, accuracy, uniformity, and 
lowest cost. PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts—get your FREE Folder now. Examine, 
use, compare—learn why no modern service 
shop can afford to be without PHOTOFACT! 
*Except those followed by asterisk (*) or letter A. 


PAY AS YOU EARN! Ask 
your distributor about this amaz- 
ing plan. Only $18.39 puts the 
entire profit-boosting Photofact 
library in your shop now! 


NOTE: Our FREE Folder offer is limited to 


Service Technicians only. Attach coupon be- 


low to your letterhead and mention your 


jobber's name. If you have no letterhead 


send coupon to your jobber 


Experimenters 
and others may obtain the Photofact Folder 


by remitting amount shown below 


j HOWARD W. SAMS & CO., INC. | 
j 2201 E. 46th St., Indianapolis 5, Ind. | 
} [J Send FREE Photofact Cumulative Index | 
| (J Send Full Easy-Pay Details | 
; lam a Service Technician: ] 
[7] Send FREE Folder for set model........ | 
| ! am an Experimenter: Enclosed $.......+. 
| (© Send Folder for set model.........-. | 
| TV-$1.00. Record Changer or Comm. Receiver-7Se. AM/FM-SOc 
| 
| PERMOs cc ccccccccecececesoeeeoeseeees 
PBMC oc cccccccsvscecsecsccvcccces mat 
eer a ee 
_ a RRR as SE a 
1238 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


Ti: creation recently of the post 
of Service Manager by the Radio- 
Television Manufacturers Asso- 
ciation and the appointment of E. W. 
Merriam, former chairman of the 
RTMA Service Committee, to fill it is 
a good development. It is concrete 
evidence of the industry’s awakened 


| consciousness of the needs of the inde- 


| that 


pendent service forces and a tangible 
step in helping to solve the problems 
have bedeviled the independent 
service business men. 

In a recent speech Glen McDaniel, 
president of RTMA, pointed out the 
reasons for the Association’s move in 
creating this new department. Speak- 


| ing of the flood of criticism that had 


been leveled at independent television 
servicing, he said, “there always have 
been some difficulties in the field, and 
all of you will recall the prewar cru- 


| sades of newspapers and other publi- 


cations 


all media rivals, by the way 

over incompetent and_ dishonest 
practices of a small minority of un- 
scrupulous servicemen or dealers. So 


| the outcry is not new; it’s just louder. 


There are two reasons for this: (1) 
radio repairs seldom are as expensive 
as those on a TV receiver and (2) 
many persons are unable to detect 
faulty sound reproduction in a radio, 
whereas even a child can note distor- 


tions or other obvious faults in TV 
picture reception. 
“While there are unquestionably 


some grounds for complaint on the 
part of the public, much of the criti- 
cism that has been directed against 
the servicing segment of our industry 
is unfair in that the entire industry is 
damned for the offenses of a very few. 
Moreover, many consumer complaints, 
when investigated, turn out to be un- 
founded and result chiefly from the 
complete technical mystery that a tele- 
vision receiver presents to the average 
owner. 

“I believe the vast majority of TV 
service technicians are honest and that 
there are no more unscrupulous or dis- 
honest operators in the TV servicing 


| field than in any other similar occupa- 


tion. And I also believe that the only 
way to control larceny in any form is 
to enforce existing laws which prohibit 
it. You do not make a thief honest 
merely by passing a new law compel- 
ling him to take out a license. 


“TV set servicing has been handi- 
capped from the beginning by a short- 
age of trained service technicians due 
to the newness of the art and_its tech- 
nical complexities. Yet the American 
public has taken this remarkable de- 
vice into the home as casually as any 
of the relatively simple gadgets which 
make life more pleasant. 

“The rapidity with which television 
has grown since World War II—de- 
spite a three-year-old ‘freeze’ on TV 
station construction—-has made it diffi- 
cult, if not impossible, for the industry 
to train servicemen as 
ownership has grown.” 


fast as set 


RTMA‘’s Plans 

One of Mr. Merriam’s first jobs is to 
promote training courses for service 
technicians in the nation’s trade and 
vocationai schools. A recommended 
agenda for a training course was pre- 
pared by a sub-committee of the Serv- 


ice Committee and has been distrib- 
uted among trade and_ vocational 


schools. A complete course is now in 
preparation. 

It has been obvious for a long time 
that aggressive action was necessary 
to interest more and more people in 
television installation and service as a 
vocation if the industry is to capitalize 
on the growth that is being made pos- 
sible through the rapidly expanding 
developments. The unavailability of 
trained or even semi-trained men has 
been a serious handicap to independent 
service operators everywhere. 

The defense program has had a dual 
effect on the independent servicing 
forces. The draft is taking thousands 
of men who normally would be avail- 
able for training and employment in 
installation and field service work. 
This has served to cut down the sup- 
ply of men available for training and 
employment. 

On the other hand, many of the best 
skilled technicians left the service field 
to take jobs in manufacturing plants 
to work on electronics equipment pro- 
duction or some other phases of the de- 


fense program. This “squeeze” has 
thrown the responsibility and espe- 
cially in television installation and 


service, on the shoulders of a decreas- 
ing service force. 

The action of RTMA in developing 
a program to encourage definitive 
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LISTENING | 
COMFORT 


Modern, lightweight, durable —Telex Headsets 


are easy on the ears .. . No uncomfortable 
ear pressure ... Easily adjustable and built 
for hard usage . . . Telex Headsets effectively 
block out background noises .. . 5 ft. standard cord 


or special cord with built-in volume control... With the New Improved 1951 
TWINSET* MONOSET* | Progressive Radio “EDU-KIT 


: Weighs only 1.6 oz. Weighs only 1.2 oz. 


@ ELECTRICAL AND RADIO TESTER ¢ RA- 


DIO TROUBLE-SHOOTING GUIDE ¢ BOOK 

ON TELEVISION © MEMBERSHIP IN RA- 

DIO-TELEVISION CLUB e ELECTRIC 
— SOLDERING IRON ~ CONSULTATION 


SERVICE © QUIZZE 


, ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
ww FREE TOOLS WITH KIT « NO ADDITIONAL PARTS NEEDED 
Approved e EXCELLENT BACKGROUND FOR TELEVISION 
e 10 DAY MONEY-BACK GUARANTEE 


Write ry for free folder—Or see your Parts Jobber. WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


hearing at its best The Progressive Radio ‘‘Edu-Kit"’ offers you a home study course at a rock 


bottom price. Our kit is designed to train seate Technicians, with the basic 


ee 
= 
- 
- 


You will gain a knowledge of basic Radio Srineioion involved in Radio Recep 
ELECTRO-ACOUSTIC DIV.—DEPT. E-12 wwe Tou ils leaen how te teamilie Uadls teeiels ond Diamene: tent bene 
TELEX PARK—ST. PAUL 1, MINN. pam ry iy Be A yg B . 
' : 4 ome operate Receivers, Transmitters, and Audio Amplifrers You will tearn how to 
ar In Canada, Atlas Radio Corp., Toronto Reais wnnaiay Wee the ied wan wnete aumelt te cemtes te o Gale Genes ee 

mark STANDARD OF THE WORLD FOR QUALITY HEADSETS me SS ee ee 


THE KIT FOR EVERYONE 


The Progressive Radio ‘‘Edu-Kit"’ was specifically prepared for any person 
who has a desire to learn Radio The Kit has been used successfully by young 
and old in all parts of the worid it is mot necessary that you have even the 
slightest background in science or radio 

The Progressive Radio ‘‘Edu-Kit"’ is used by many Radio Schools and Clubs 
in this country and abroad it is used by the Veterans Administration for Voca- 
tronal_ Guidance and Training 

he Progressive Radio ‘‘Edu-Kit"’ requires no instructor All instructions 
are inctuded. All parts are individually boxed, and identified by name, photo- 
graph and diagram Every step involved in building these sets is carefully 
explained You cannot make a mistake 


: The Progressive Radio ‘‘Edu-Kit"' comes complete with instructions. These 
instructions are arranged in a clear, simple and progressive manner. The theory 
of Radio Transmission, Radio Reception and Audio Amplification is clearly ex- 
plained Every part is identified by photograph and diagram; you will tearn the 
funct h 

Distribution Amplifier u “ed and theory of every part used 


Progressive Radio *‘Edu-Kit'’ uses the principle of Learn By Doing’ 


8 TV Set Outlets Therefore you will build radios to illustrate the principles which you tearn 
Model =DA8-1-M These radios are designed in a modern manner, according to the best principles 
e of present-day educational practice. You begin by building a simple radio. The 
List Price $87.508 next set that you build is slightly more advanced. Gradually, in a progressive 
é F- manner, you will find yourself constructing still more advanced radio sets, and 
r ; doing work tike a professional Radio Technician Lente a dl you will build 

fifteen radios, including Receivers, Amplifiers and Transmitter 


The Progressive Radio “EDU-KIT" Is Complete 


You will receive every part necessary to build 15 different radio sets. This 
includes tubes, tube sockets, variable condensers, electrolytic condensers, mica 
condensers, paper condensers, resistors, tie strips, coils, tubing, hardware, etc 
Every part that you need is included In addition these parts are individually 
packaged, so that you can easily identify every item 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and gorvicing lessons are included. You will be taught to 
recognize and repair troubles wh: 


with 
easy-to-install 
BLONDER-TONGUE 
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you will be able to do many a repair job for your neighbors and friends, and 
M A 4s T iz R charge fees which will far exceed the cost of the Kit. Here is an opportunity 
Distribut'on Amplifie for you to learn radio and have others pay for it 
1 
ANTENNA MODEL DAT 1M THE PUBLIC APPROVES! 
List Price $39.50 COMMENTS FROM SATISFIED USERS OF THE PROGRESSIVE RADIO “EDU- 


KI 
VETERANS ADMINISTRATION, 
PHYSICAL MEDICINE REHABILITATION SERVICE, 
WASHINGTON 


SYSTEMS 


e . Model =CA-1-M t 
No signal loss List Price $77.50 representatives fron 


sive Radio ‘Edu-Kit" to one of our 
mond and already he » 


® For systems supplying up 
to 2000 TV sets 

® No “Extras” —Transformers 
built in, Coax Connectors 
not needed 


denc 
ns Administration Hospital 
and patients worked them, and they 


Thought I we op you nes to say that IT have bought a Progressive 
Radic Edu had at s 


FY 

tr 

tr if wu is about your kit is true."’ 
DOMINICK STRACUZZA. 

111 Clarence St., London, 


Required for Installation 
1 good antenna 


I am very satisfied with the Progressive Rate *‘Edu-Kit" which I bought 
from you I did not know anythir about radi ok now a. feel as though ms ‘he ave 
i ) y kit is ”y 


> ' © radi wusines r years r i € da educational 
1 screwdriver been in the radio 1 as | 
1 pair of pliers Commercial Antensifier Order your Progressive Radio **EDU-KIT"* mao or send for further 
(30 Times Gain) ‘ Safornatien. : : : 
-ostage prepe on cash orders—C. O. D. orders accepted in s 


Use As Pre-Amplifier, Line 


Literature on Request write Dept. E Amplifier or de-luxe Booster 


PROGRESSIVE ELECTRONICS C0. 


BLONDER-TONGUE LABS. 38 N. Second Ave., Mt. Vernon, N.Y. 497 UNION AVE., Dept. RM-12, Brooklyn 11, N. Y. 
PO TS ST TT 
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Handsome round cornered molded 
bakelite case 34a"xS74%"x2'," com- 
blete with all test leads and instruc- 
tions. 


$9140 
SOLD ON EASY PAYMENTS 


THE JUNIOR SUPER-METER 
THE MOST COMPLETE AND COMPACT 
MULTI-SERVICE INSTRU- 
MENT EVER DESIGNED! 


Measures: @ Resistance @ Inductance 
@ Voltage @ Capacity @ Decibels 
@ Current @ Reactance 


Plus Good-Bad scale for checking the qual- 
ity of electrolytic condensers. 


Specifications: 

D.C. Volts: 0-7.5 75 150 750 1500 Volts. 
A.C. Volts: 0-15, 150 300 1500 3000 Volts 
Resistance: 

0-10,000 100,000 ohms. 0-10 Megohms. 
D.C. Current: 0-7.5 75 Ma. 0-7.5 amperes. 
Capacity: .001 Mfd.— .2 Mfd. .1 Mfd.— 20 Mfd. 
Electrolytic Leakage: Reads quality of electro- 

lytics at 150 Volt test potential. 
Decibels: — 10 Db. to + 18 Db. 

+38 Db. +38 Db. to +58 Db. 
Reactance: 15 ohms—25 K ohms 15 K ohms 

— 2.5 Megohms. 

Inductance: .5 Henry— 50 Henries 30 Henries 
10 K Henries. 


+10 Db. to 


AT THE NET CASH PRICE 


$4.00 per month for four months. 


Dept. B-5 


No interest or carrying charges added. Simply remit $5.40 with order, pay balance 


MOSS ELECTRONIC DIST. CO., INC. 


38 Murray St., New York 7, N.Y. 
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1012-14 McGee St. 
Kansas City 6, Mo. 
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BURSTEIN- APPLEBEE CO. 
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5—Variable condensers, 1 to 3 gang, 
AM, FM & sw type 
t\0—Tube sockets, all types a 
os “= $495 
50—Knobs standard type 
50—Ceramic insulators; various types. 
Ass't 
50—Iron cores Ass't each 
> Terminal strip Ass‘t 
15—Output transformer iss't types 
50—R. F. chokes, Ass’‘t _ 
40 tesistor 20 W " 
2 Resistor 25-100" 
40—Precision W. W, Resistors 
W. Ass’t values, ’s 95 
100—Ceramic condenser Asst 
100 ca condensers N t 
100—Carbor resistors 12 
ss't 
100—Paper tubular cond 100- ents 
1000 DC wkg. Vv Asst ipa 
ies, 
O—Batht Ass't 
20—Filter conde Ass't 
elays e and ther 
types. ° 
XTALS XTALS XTALS XTALS 
FT- Par -2805 K.¢ $525 K.¢ 1655 K.¢ 3980 
« 4110 KA 4780 K.¢ 030 K.C, $9¢ ea 
$ for $1.50 
43—8700 K.« $1.39 ea 
Sen-s22 Sty me yaeo & A 7920 K.C.. .$1.39 ea 
BC-610 xT 1- 2220 K.« 59c ea 
TG-10 eLectRic CODE KeEvER $49.95 
Rec mditioned, like new ess tape reels 
compl, with tubes 
COAXIAL CABLE 
RG—21 8c per ft. 


“CONTROL CABLES—MC- 124 


For compass rev With oplines & 


ferrules cece cccsecscccsesesesseseess 

BC 191 AND oc: 375 TUNING {UNITS 

~  Seereres ea. $2.49 
Cases a w above ea. 69c 


ANTENNA LOADING UNIT 

BC-306 For use with BC ansmitter Range 

200 K.C. to 500 K.c. Vel vet "Ceuiar Wess 
NEW 


° $2.49 
METERS 

a. Freq t50-450 Cye ; round, Aircraft type 
b ~ Vv. Af 400 Cyc 21% rounc Aircraft 
ty P RICE PER_SET $14.50 

7 E. av NCHRO CAPACITOR 
MOD. #2, 2 £9C. 30-30-30 _ Delta Con- 
nected bo" ¥ 60 Cye Oil Fille Top term. 
Size: 5 x6" ‘x8 Wt. 14.8 Ibs. Te sted at 1250 
Vv. DA 6.95 
“SUBMINIATURE TUBES 

Triodes ri“ unkne i Fi @ 30 Ma, 
Plate V Can ‘be used "i r aeter rectifiers or 


aces amplifiers 
S for $2. 


ASSORTED ‘PARTS ‘PACKAGE 
Approximately 15 Ibs 
All prices F.0.8 Minimum order $2.00. 25% de- 
Prices subject to 


posit required with all orders. 
change without notice. 


UNITED SURPLUS MATERIALS _ 
312 South Halsted Street, Chicago 6, Illinois 


training in television installation and 
maintenance work in the trade and vo- 
cational schools is a move that should 
be supported whole-heartedly by every 
independent service operator in his lo- 
cal community. A vastly expanded pool 
of trainee technicians will be a “must” 
after the station construction freeze is 
lifted and u.h.f telecasts become avail- 
able. 


A Service Responsibility 


When a manufacturer runs into a 
problem of shortages in skilled labor 
to handle his production requirements 
he sets to work to find out how they 
can handle the required production 
with the skilled men available. Time 
studies will sometimes disclose how 
man-hour production can be increased 
by changes in the production proced 
ures. Or new tools may be developed 
that will increase the man-hour pro- 
duction. 

This is the problem that faces the 
independent servicing industry—how 
to handle more installation and main- 
tenance work with the skilled per- 
sonnel available. Again, this will be 
especially true when the shackles of 
the “freeze” have been broken. It is en- 
tirely possible that out of necessity a 
highly efficient type of independent 
service business will come into being 
which will be capable of handling the 
expanding requirements of television 
installation, maintenance, and service 
satisfactorily with the trained person- 
nel available. 


Service as a Business 


Many of the hundreds of readers 
who have written for a copy of the 
bulletin “TV Service Business Manage- 
ment’? have asked what steps they 
should take to entrench themselves 
against the future competition of such 
organizations as Western Union Serv- 
ices, Inc., or any other independent na- 
tional servicing organization that may 
be started. 

It has been pointed out on numerous 
occasions in this department that the 
two factors in which big business may 
be superior to small independent serv- 
ice operators will be in their service 
selling campaigns and in the mainte- 
nance of good customer relations. 

Properly conducted service selling 
programs will provide a comparatively 
consistent volume of business. The 
basic weakness of independent service 
business has been in its drifting along 
with the industry’s sales cycles with- 
out trying to find some way to cushion 
the regular periods of business slumps. 
Since the income of a service business 
is largely from the sale of labor or 
“time” these slumps force a drastic 
curtailment of trained service per- 
sonnel. Then when service business 
climbs sharply and rapidly—as it al- 
ways does after a bad slump—the 
shop is swamped and work lags far 
behind. This does not tend to create 
contented customers. 

There is some parallel in the history 
of the automobile maintenance busi- 
ness. During the first twenty-five years 
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RADIO ON THE MAIN LINE 


More equipment—more employees, 
as 96 railroads invest 81% million 
dollars in greater safety 

and speed with two-way radio. 


SERVICING AUTOMOBILE 
RECEIVERS 


Here’s how you can operate a profitable 
auto servicing business. 


TUNING THE 75 METER 
LOADING COIL 

Maximum performance from mobile units 
with this simple method of tuning your 
whip antenna. 


VACUUM TUBE KEYED 
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Build this compact transmitter 
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for emergency communications 


USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL. 


DLICALARM 3 MONItokADIQ 


Says S. L. Grant, City Manager, Winchester, Virginia .. 


“I think you have a receiver that is well 
built, and I see no reason why it should not 
be in demand by all public works depart- 
ments that have a transmitter available.” 


Users of FM 2-Way Radio Communications 
equipment throughout the entire nation, find 
Polic-Alarm and Monitoradio a welcome in- 
novation to low-cost mobile communications 


radio 


5 Models For All Systems 
6 VOLT MOBILE 
m-51 
Tuneable 30-50 MC 
M-101 
Tuneoble 152-163 MC 


115 VOLT AC-0C 
PR-31 
Tuneable 30-50 MC 


Tuneable 152-163 MC 
AIRCRAFT 
AR-1 
AM Tuneoble 108-132 MC 
115 Volt AC-DC 


For Complete Information: See Your Jobber—Or Write Us Today 
RADIO APPARATUS CORPORATION 
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SUPER V-BEAM 
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Only $3.25 Each, Singly 


High 
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“installation men everywhere. Un- 


300-OHM TWIN-LEAD! 
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300 Microamps. 
i — IRPM 110V 60 cy. MOTOR, high i 
r tor rat jeal for experiment- 
B 9 Sts. model builders........-2-+ +: +: $ 1.69 § 
RELAY, SENSITIVE: SIGMA +5, dual 
f coils, i30 ohms, ever =» epanelae om 1.95 4 
24 VI Sealed T $2.95) . 
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of its existence the automobile indus- 
try worked on the theory that a serv- 
ice department should be operated on 
a “break-even” basis. Actually this 
meant that the departments were oper- 
ated at a loss since any business that 
doesn’t strive hard to make a profit 
from its services will most assuredly 
end up with a loss. Often times a busi- 
ness is lucky to break even when its 
management is using every possible 
means to make a profit. 

The automobile industry was forced 
to do something about losses on service 
when the profits from car sales failed 
to support the sales establishments 
that had been created. Various types 
of maintenance campaigns were used, 
particularly to create business during 
the winter months which was the nor- 
mal annual “slump” period in automo- 
bile maintenance and repair. 

Someday we may create an effective 
summertime maintenance plan for ra- 
dios, television, and other home elec- 
tronics devices that will level out the 
slack period that each year leaves a 
large number of service businesses 
hanging precariously on the financial 
ropes. 


Customer Relations 


In order to get along well with your 
customers you have to be interested in 
them. Your customer is your employer 

your boss—and when he_ spends 
money for maintenance or repair work 
on a radio or a television receiver he 
is probably using money that he would 
prefer to spend on something else. Con- 
sequently he isn’t too happy about hav- 
ing to part with some of his earnings 
for the repair of something he owns. 

The independent servicing industry 
is comprised almost entirely of men 
skilled in working with highly techni- 
cal material and who are inclined to 
keep their minds focused on the tech- 
nical aspects of their work. So when 
we are called to service a set we are 
inclined to completely overlook the 
customer who is our boss and concen- 
trate our entire attention on the re- 
ceiver to be fixed. In other words, we 
are prone to give the customer a 
“brush-off” when he asks questions. 
The results have been that independ- 
ent servicers and the set users haven't 
gotten along too well. 

Every technician in our industry 
would do well to read some of the ex- 
cellent books available on the simple 
fundamentals of salesmanship. It is 
what we need most in the independent 
servicing industry—a better under- 
standing of our customers and how to 
get along with them. 


Efficient Business Operation 


Since there is no indication that the 
technically-trained manpower short- 
ages will be eased for a long time to 
come while the industry will probably 
continue to expand because the defense 
effort is expected to use a maximum 
of only 20% of the industry’s produc- 
tive capacity, there will be a strong 
trend toward the development of more 
efficient service businesses in order to 
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make the best use of the skilled tech- 
nicians available. 

We have been asked by many serv- 
ice shop operators about what steps 
they should take to put their own busi- 
nesses on a more efficient operating 
basis. Since most service businesses 
are geared to the peculiar needs of the 
area Where they are located and the 
type of service business they are han- 
dling it is impossible to offer anything 
other than general suggestions. 

Service operators will do well to 
carefully appraise their present busi- 
nesses with respect to: 

(1) Study the layout of your shop 
and the way you are handling “in 
shop” service and bench work for more 
efficient and time-saving ways of doing 
the work. Test equipment should be 
readily accessible to every bench posi- 
tion. Means for checking test instru- 
ments for accuracy each morning 
should be available for quick use. This 
will take the guesswork out of test in- 
strument accuracy. 

Parts and supplies should be racked 
and plainly marked to eliminate time 
wasted looking for correct value com- 
ponents. 

(2) Make a careful appraisal of your 
customer relations in both face-to-face 
and telephone contacts. 

(3) Talk to your parts distributor 
about a “sales promotion” system that 
will fit your budget but which will be 
carried out with clock-like regularity. 

(4) Are you making home service 
calls on a “hit-or-miss” basis or do you 
have a system that provides for mini- 
mum transit time between calls? 

(5) Does your accounting system 
provide you with an accurate picture 
of your business at all times? 

Failure to properly manage their 
shops has cost independent service 
operators more money than any other 
single loss factor in the business. The 
old radio cabinets, chassis, and other 
junk that accumulate in the average 
shop are not only an eyesore but also 
a serious handicap to the orderly han- 
dling of service jobs in the shop. It is 
ilmost a universal failing of the inde- 
pendent service industry to hang onto 
discarded cabinets and chassis, prob- 
ably with the hope of finding time to 
fix them up some day and get a few 
dollars out of them. The wisest course 
is to dispose of them as fast as they 
come in and keep the shop clear for 


High: fidelity 


*People Who Enjoy Fine Musical Entertainment at Home 


offers you an opportunity to get a 
$690 hi-fi installation absolutely 
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OR ONE OF FIFTEEN CASH AWARDS 


As a means of encouraging hi-fi enthusiasts, eight of the leading manufacturers 
of fine audio equipment have joined the publishers of HIGH-FIDELITY Magazine 
in offering the following awards, to be presented on February 29, 1952.These are: 
ist AWARD: Complete equipment for a hi-fi installation, comprising a Browning 
FM-AM tuner, Scott amplifier, Pickering tone arm with 2 diamond-stylus pickups, 
Rek-O-Kut turntable, Garrard changer with Audak Polyphase pickup, Altec 


604B coaxial speaker, and Workshop FM antenna. 


2nd AWARD 4th AWARD 
One hundred dollars in cash Twenty five dollars in cash 
3rd AWARD 5th to 16th AWARDS 


Fifty dollars in cash 


Each ten dollars in cash 


Complete information will be found in the Winter Edition of HIGH-FIDELITY. 


HIGH-FIDELITY Magazine is published for the rapidly increasing 
number of people whose hobby is getting hi-fi reproduction from 
audio, records, and tape. You don't have to know trig and calculus 
in order to understand and make use of articles published in 
HIGH-FIDELITY. At this Magazine, there's a rule against using 
anything beyond simple arithmetic, and not too much of that. On 
the other hand, every article in HIGH-FIDELITY is based on the 
very latest engineering techniques and professional practices, 
presented in terms of the average hobbyist's skill and the 
facilities available in a kitchen-table workshop. 


For the 
non-professional 
audio enthusiasts 
who want 
professional 

audio performance 


Your hi-fi 
installation can be 
as handsome in 
appearance as it 
is in audio 
performance 


AS A HI-Fl ENTHUSIAST, you can share the enjoyment of your 
hobby with all your family and your friends. But be careful not to 
sound a note of discord in your home by turning your living 
room into an acoustic laboratory! Your radio, phonograph, 
tape machine and TV set can be housed attractively in o simple, 
decorative cabinet, built into a modern music wall, or concealed in 
a conventional furniture piece. You'll find over 30 photographs 
in the Winter issue of HIGH-FIDELITY showing the details of 
professional custom installations which reflect the latest in 
advanced engineering and decorative appearance. 


TAPE RECORDING is the newest field of activity for audio enthu- 
siasts. What makes it particularly interesting is the fact that it 
offers the opportunity to combine fun and profit. At home, a tape 
recorder is the audio equivalent of a movie camera for recording 
family history. It's a wonderful means of entertaining friends, 
because everyone likes to hear his own voice! Among many other 
uses is that of making up musical programs from off-the-air 
recordings. And you get back the cost of the equipment by 
making recordings for others. The new HIGH-FIDELITY explains 
in detail how to make recordings of professional quality. 


Information 
about the use of 
tape recording 
equipment for 
entertainment 
and for profit 


Hear the 
HIGH-FIDELITY 
program on WABF 


A most useful feature of HIGH-FIDELITY is its complete report 
on new phonograph records, prepared by leading critics, and now 
presented in a special 16-page section. If you live in New York, 
listen for HIGH-FIDELITY Magazine's programs on station WABF, 


current service work. 
Improperly planned bench work, too, 
costs the service industry lots of money 
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in lost time. Test procedures are still 
conducted on a hit-or-miss basis in 
most shops and test instruments are 
used only as a last resort. Where test 
equipment is used on a “last resort” 
basis it usually means that at least an 
hour was lost in probing around trying 
to locate the source of the trouble. 
Then since the test equipment is not 
used regularly, still more time is lost 
setting up the instruments, checking 
them and in determining the circuits 
to be checked. 

In those shops that have incorpo- 
rated the use of test instruments as 
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New York, each 
Thursday, 10:00; 
Sunday, 8:30 


at 99.5 mc. Check the performance of your audio equipment by 
tuning in, because these musical programs are, from original 
15,000-cycle tape recordings of musical masterworks. 


Use coupon to order a subscription. If you request , we'll start with the April issue, if still available. 
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WE CHALLENGE 
COMPARISON! 


” Phillips 


DX-er 


HAS NO EQUAL 


The only Rhombic Type antenna actually 
field tested and proven in extreme fringe 
areas to have higher gain than any other 
type of television antenna on the market 
today. 


NON-RESONANT...14 DB GAIN 
SEE AND HEAR THE DIFFERENCE 


FOR HIGH AND W BANDS (2-13) 


MODEL 102P 


HIGH GAIN ¢ DIRECTIONAL 
COMPLETE COVERAGE 2-13 
PRE-ASSEMBLED © WIND RESISTANT 
LIGHTWEIGHT « QUICK ASSEMBLY 


HIGH BAND ONL 7-13 


WRITE DIRECT OR CONTACT YOUR JOBBER 
TODAY FOR LITERATURE AND INFORMATION 
ON THE PHILLIPS DX-er RHOMBIC ANTENNA. 


Roger-Phillips 


RESEARCH LABORATORIES 


717-RD North Lake Avenue, Pasadena 6, Calif 


part of the normal servicing procedure 
the man-hour production will run al- 
most twice that of the efficient 
shops. 

Service selling programs are not 
hard to maintain after a program has 
been determined and the material se- 
lected or developed. The important 
point about any sales plan is that it 
should be carried out regularly and 
consistently. If you use a direct mail 
postcard campaign, your name will 
become imprinted on the minds of the 
people who receive your cards if they 
are sent out with clock-like regularity. 
That is the secret of it. To make your 
name and the services you have to sell 
known to the people you want to have 
as customers you must make a Call by 
mail at regular intervals. —30-— 


less 


What's New in Radio 
(Continued from page 92) 


other services operating in the range 
from 140 to 165 mec. This model re- 
quires a single 7/16” hole cut in the 
car roof for mounting. The coaxial ca- 
ble is fed through, and the antenna can 
be screwed firmly in place. The an- 
tenna is of stainless steel wire. It 
comes with a 10 foot length of coaxial 
sable. 

The No. 114 is a v.h.f. antenna of the 
sleeve type and is designed for open 
vehicles such as convertibles, station 
wagons, fire trucks, taxis, emergency 
trucks, and for amateur use. It op- 
erates in the same band. The design 
permits mounting on any convenient 
place by means of the company’s stand- 
ard mountings. It is supplied with an 
18” adjustable section. A 10 foot length 
of coaxial cable comes with the unit. 

Complete information and descrip- 
tive literature are available on request. 


PORTABLE TAPE RECORDER 

A new dual-speed portable tape re- 
corder is the latest addition to the 
Pentron Corporation line of audio 
equipment. 

This new portable unit weighs 27 
pounds with all accessories. The re- 
corder offers push-button speed change 
for either 3%” or 7%”, plus super- 
speed rewind and forward speeds, au- 


tomatic amplifier equalization at either 
speed, two hours’ continuous perform- 
ance on 7” reel at 3°4” per second, a 
push-button editing key which permits 
correction of recordings on any section 


of the tape while playing, magic eye 
recording indicator, an interlock switch 
which prevents accidental erasure and 
tape spillage, and the company’s ex- 
clusive record and erase heads which 
prevent tone distortion. The unit em- 
ploys the company’s crystal micro- 
phone, jacks for microphone, radio, or 
TV, and an auxiliary speaker and am- 
plifier. It is available with dual track 
or single track heads for broadcast use. 

For new literature and detailed 
specifications write the company at 221 
East Cullerton Street, Chicago 16, Ill. 


D.C. RECORD CHANGER 

A new three-speed record changer 
which operates on d.c. has been an- 
nounced by Garrard Sales Corporation, 
164 Duane Street, New York 11, New 
York. 

The RC80 “Triumph” is identical to 
the company’s original changer. Two 
interchangeable spindles easily adjust 
to accommodate 33%, 45, and 78 rpm. 
The changer also incorporates a mut- 
ing switch which eliminates all noise 


between records and an automatic stop 
which operates at the end of any type 
record. 

Original music quality of the rec- 
ords is insured through the jewel- 
mounted tone arm and the resultant 
true-tangent tracking. The company’s 
pusher-type platform is another fea- 
ture of this unit. 

This particular unit is intended for 


the many d.c. areas throughout the 
country. 
TRANSFORMER WINDER 
Geo. Stevens Manufacturing Co., Inc., 


Pulaski Road at Peterson, Chicago 30, 
Illinois has developed a new machine 
which will automatically wind heavy 
wire bobbin and transformer coils for 
production, laboratory, or experimen- 
tal use in military and other types of 
equipment where space is critical. 

Wire sizes as large as 14 gauge are 
wound in tight, perfectly uniform lay- 
ers, Without tangling or miswinding at 
the ends of layers during reversing. 
High tension is applied through excep- 
tionally high winding power and a 
heavy winding head to put wire exact- 
ly where desired. No loss of turns and 
accurate margins are assured by a 
screw feed and an electrically con- 
trolled clutch. 

For complete details on this and 
other models in the company’s line, 
write direct to the firm at its Chicago 
address. 

—- 
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GREYLOCK 
TELEVISION WALUES 


HIGH VOLT. FLYBACK 
TRANSFORMER 
14K VOLTS 


Used for 16”, 17” round or rectan- 
gular tubes. Good for conversion 
and replacement use Many set 
mfrs used this flyback transformer in their sets 


and paid more than this for them! $999 


Order #B-2612 
Bach, GORY. .cccccccccccccccccce 
CHIMNEY MOUNTS 
We overstocked on our regu 
lar chimney mount—our loss, 
LAST! 


your WHILE THEY 
Order +E-1585 


Each, ONLY... ..ccccccccccccccess 99 


4 ELEMENT 
CONICAL 
ANTENNAS 


Constructed of rein 
forced butt seam alu 
minum elements and 
; ruggedized insulators 


gain! 


strong steel cross bars 


SINGLE Gomer BP-O6B... . .cecevices 


STACKED Order #P-004 $8.29 


Extra elements for conicals to make fan-flector 
ty pe 
P-009 


Low Band Elements, each — 49c 
P-010 


High Band Elements, each......... 35ce 


eg a 3:3. F.O.B. New 
or ity. 5% Deposit iT] 
C.0.D. Orders. " iain 


For Your Convenience, Greylock will be 
open on Saturdays from 9 AM till 2 PM. 


STILL HARPING ON THE SAME SWEET SONG 


From minor repairs to high-speed production 
soldering, 8 talented muses to remember are 
. Each versatile, 
job-designed tip fits the trim, slim Ungar 
Pencil to strum a tune in perfect harmony 
with most soldering requirements. Ask your 
supplier for the lyrics to this merry melody. 


maintenance. 


Write for Catalog No. 400 


Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif, | 


December, 1951 


No. 539 ¥" CHISEL TIP, 20 Watts 

Recommended for General Radio, 
Radar and TV repair and assembly. 
Generally used for accurate tam per- 
proof zero settings on meters, 


general household repair and 


, Unga Mlle oA, ngels 
, 


oo. 
RADIO ALUES 


Esquire 
CLOCK-RADIO 


IN BAKELITE 
EBONY 


ONLY 


19% 


WAKE UP TO MUSIC! 


Sensational Esquire Clock- Xmas Special! In 
Radio, will awaken you, or clude remittance with 


order and we'll ship 
lull you to sleep, and then LE 


shut off automatically! 
Check these features! 


@ On-Off Switch 

@ Sessions Automat- 
ic Electric Move- 
ment 

® Automatic Turn-on 


PAID, anywhere in 
continental -S.. 
Alaska, ¢ Puerto 
Rico, 

® Station Selector 

@ Volume Control 

®@ Alarm Set Pointer 


@ Superheterodyne 


| 
®@ Automatic Shut-off Receiver 
@ Sweep Second @ 105-120 V. 60 cy. 
Hand AC 
@ Built-in Antenna @ RTMA 90 Day 
®@ Alarm Set Control Warranty 


Please include 25% deposit with C.O.D. Orders. 


A Trusted Nome in Radio 


GREYLOCK ELECTRONICS SUPPLY CO. 
115 Liberty Street 


sae eee eeaeaee2e | 


and others. 


New York 6, N. Y. 


Write for literature RN 
for complete specifi- 
cations on Model 511-B 


a 
REC. TUBE WALUES 


RTMA 6-month Guarantee—excepting 
only burnouts and breakages. 


At these sensationally low prices, these 
tubes must be ordered in quantities of 
AT LEAST 10 TUBES (may be as- 
sorted )—no orders for less than 10 tubes 
accepted. 

All individually 


Greylock Cartons. 


boxed in attractive 


1L4 6AQ5 6C6 6W4GT 
1U4 6AU6 = 67 6X4 

1U5 6AV6 = 664 2525 
394 6BA6 6SK7GT 11723 
34 6BE6 6SN7GT C 
6ALS 6CB6 6V6GT » % 
a $ .79 | 12AV7 ..... $ .79 
a 69 ae 59 
6BG6G 1.09  12SK7GT ... .79 
6BQ6GT ... 79 Josscr ... .69 
6CDEG 1.29 alin ial 
a... a °° : 
6U4GT ..... 79 | 25L66T .... 59 
12AU7 ..... 59 | 35Z5GT .... .59 


FOR ADDITIONAL VALUES 
Radio Hams, Radio and TV Servicemen, 
Electronics Experimenters—write for Grey- 
lock's Great New Catalog N-12, crammed 
full of money-saving values for YOU! 


THAT GOOD LOOKING OLD CONSOLE— 
REPLACE YOUR OBSOLETE RADIO 


with a modern, easily installed 


ESPEY AM/FM CHASSIS 


and your favorite console is “right-up-to-date”’ 


Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Fyl- 
ly licensed under 
RCA and Hazeltine 
potents. The photo 
shows the Espey 
Model 511-8, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, specker, 
and all necessary 
hardware for mount- 
ing. 


NEW FEATURES—improved Frequency modulation circuit, drift 
compensated ¢ 12 tubes plus rectifier, and pre-camplifier 
pick-up tubes *¢ 4 dual purpose tubes « High quality AM- 
FM reception * Push-pull beam power audio output 10 
watts * Switch for easy changing to crystal or variable 
reluctance pick-ups * Multi-tap audio ovtput transformer 
supplying 4—8—500 ohms. 


Makers of fine radios since 1928. 


SS 


TE TRaé 9 


MANUFACTURING COMPANY. IN 


28 EAST 72nd 


STREET NEW YORK 2 N.Y 


135 


ann Radio- 
TELEVISION 


Through This 
UNIT CHASSIS SYSTEM 


The exclusive ‘Unit Chassis System”’ of 
teaching television was developed at 
this 48-year-old College of Electrical 
Engineering. The TV set is divided into 
stages on separate chassis. You study 
one stage at a time, intimately learning 
the functions of every component of 
all types and makes of receivers. You 
are fully prepared to cope with future 
design changes, including the advent of 
color television. By enrolling NOW you 
will be ready for engineering employ- 
ment opportunities predicted to reach 
a new high level in 1954, 


You can become a Radio 


Technician in 12 months 
The first third of the College of Electrical 
Engineering program trains you for such 
positions as Radio Shop Operator or 
Serviceman, Supervisor of Service Per- 
sonnel. The Radio Technician’s certifi- 
cate is awarded. You may then advance 
immediately or at a future date into 
courses described below. ! 


Radio Television Certificate 
in 6 additional months 


Be prepared for such work as Radio TV 
Service—Audio, Transmitter or Com- 
munication Technician—and Broad- 
cast Operator (upon passing FCC 
examination). 

Also Your Technician Courses are 
credited toward the B. S. Degree 
in ELECTRICAL ENGINEERING. 
The Radio Technician course, while 
complete in itself, is one-third of the 
college program (major in electronics). 
Further, you may select as an elective: 
design, research, manufacturing and 
production, or engineering sales and 

management. 

B. S. Degree in 36 months. 
Military, practical or prior 
academic, training evaluated 
for advanced credit. Terms 
open January, April, July, 
October. 


MILWAUKEE 


SCHOOL of ENGINEERING 


Technical Institute © College of Electrical Engineering 


ance Manvol” and 1951 Catalog. 


FREE—Write for “Occupational Guid- 


Dept. RN-1251, 
1025 N. Milwaukee 
Milwaukee 1, Wis. 


Bulletin, 


C2) Electrical Engineering, B. S. Degree in 


debt etcasived-oes 


MILWAUKEE SCHOOL OF ENGINEERING 


Without obligation, mail (1 Your Career 
1951 Catalog, (1) Occupational Guidance Manual 
Electronic 
Electrical Power. Also bulletin on LD Electrical Servic 


International Short-Wave 
(Continued from page 124) 


rive, 7.38, is in parallel with both 3.240 
and 6.170; opens around 1200 and closes 
1430; fair level. 

Malaya—Radio Malaya, 6.025, Kuala 
Lumpur, has fine level in South Africa 
1000 with English program; closes 1030 
with clock chiming 11 p.m. local time, 
followed by “God Save the King.” 
(Ridgeway) Noted with improved sig- 
nal in West Virginia 0630 with news. 

Monaco—Radio Monte Carlo, 6.035, 
has been good level lately after 0130 
with all-French program. (Saylor, Va.) 
Is parallel on 9.785. 

Mozambique—Lourenco Marques still 
noted on 11.762 in English from 2300; 
commercials and frequent time checks. 
The Portuguese program is still heard 
on 9.840A from 0000 (Sun. from 0100); 
usually has interval signal from ten 
minutes before the broadcast begins. 
(Dary, Kans.) Noted on 4.925 from 
2300. (Stark, Texas) 

The 9.840A channel is noted in Britain 
to closedown 1500; heard as early as 
1145 tune-in. CR7BV, 4.82, noted 1445 
with light music in parallel with 9.840; 
signs off 1500. (Pearce) 

Nicaragua—YNZZ, 6.450, Managua, 
noted 2130 with popular music to after 
2215; good level in Wisc. (Hooger- 
heide) 

Northern Rhodesia—Lusaka, 3.75, is 
in parallel with 7.22 at 1100 when re- 
lays BBC news; closes 1230; high level 
in South Africa. (Ridgeway) 

Panama—HP5B, 6.030, Panama City, 
Radio Miramar, logged 2220-2240; all- 
Spanish; many commercials. (Patter- 
son, Ga.) Cushen, N. Z., reports HO50 
now heard on 5.995 at 0600-0000; a 
later report from Bellington, N. Y., 
says noted back on 6.045 to 2359. 

Paraguay—ZPA3, measured 11.8516, 
Asuncion, noted 1815 in Spanish; im- 
proves by 1930; slogan is ‘“‘Radio Tele- 
co”; call given frequently. (Russell, 
Calif.) 

Peru—aAt the time this was compiled, 
“Radio Nacional,’ Lima, was noted 
testing in the (announced) 19-, 31-, and 
49 m. bands. Asked for reports to Box 
1841, Lima, Peru. Tests were around 
1845-2200 and while frequencies were 
not given, ISW DEPARTMENT moni- 
tors reports the signals on OAX4R 
(measured), 15.14638; 9.56057 (meas- 
ured), and 6.080A. (Russell, Calif.; 
Lane, Wyoming, others) 

Cushen, N. Z., says the new Peruvian 
on 6.155 is Radio Central; relays 
OAX4E, medium-wave, Lima; sign-off 
is 0200; OAX4V, Lima, Radio America, 
is now heard on 5.990 to 0200 sign-off 
(at least on Sundays), says Cushen. 

Philippines—When this was com- 
piled, DZI4 (formerly DZI3), 6.110, 
Manila, was relaying Radio Free Asia 
programs (from San Francisco) to the 
mainland of China at 0830-0952A; Eng- 
lish from 0920A to closedown (which 
varies). Some days was having diffi- 
culty in making the relay. 


: 


ti 
PROVE 


MC 


SUPERIORITY! 


Model 104 

(20,000 ohms 

per volt meter) 
4%” SQUARE METER (50 
micro-amperes-Alnico 
magnet) 
includes carrying strap 
5 DC Voltage Ranges at 20,- 
000 ohms volt to 3,000 V 
5 AC Voltage Ranges to 3,- 
000 V 


3 Resistance Ranges to 20 
megs. 
Also 3 AC & DC Current 


Ranges at 
5 0B Rangees® 2O.QS5 
Model 102 
(1000 ohms 
per volt meter) 
* 3” SQUARE METER 
* 3 AC CURRENT RANGES 
(0-30/150/600 ma.) 
© Same zero adjustment for 
both resistance ranges 
(0-1000 ohms, 0-1 meg- 
ohms) 
5 DC & 5 AC Voltage Ranges 
to 3,000 Volts 


Also 4 DC 314.90 


Current 
Ranges 
Model 103 
(1000 ohms 
per volt meter) 
412” SQUARE METER 
3 AC CURRENT RANGES 
(0-30/150/600 ma.) 
Same zero adjustment for 
both resistance ranges 
(0-1000 ohms, 0-1 meg- 
ohms) 
Sames Ranges as Model 102 


DB Ranges 318.75 


Ponce —e° with plastic 
arrying s 319 25 
7 


All of the above have molded bakelite cases. 
Write Dept RN-12 for Free Complete Cotalog 
of these Gand other Instruments 
‘@tyour Jobbers — 
Electronic 


Measurements Corp. 


‘ 


. 


P , “9 
Lafayette st., New York 1 


NY 


ee O 


EE 


PANEL METERS 


Large stock guaranteed accuracy 


SIMPSON 2” Rd. 0-100 u/a DC $ 8.95 
SIMPSON 2” Rd. 0-200 w/a 7.95 
: o 5 18.95 

_ eee 10.95 

SIMPSON 3” Sq. 0-200 u/a e cee 9.95 
WESTNHS 3” Rd. 0-200 u/a ° . . 9.95 


WESTNHS 3” Rd. 0-500 u/a 9.95 
WESTON 2” Rd. O-1 Mil. DC 5.95 
Triplet 2” Rd. 0-200 Mil. DC 4.95 
WESTNHS 3” Rd. 0-15 Mil. I 6.95 
WESTNHS 3” Rd. 0-200 Mil. 6.95 
SUN 2” Rd. 0-300 VDC 4.94 
| SIMPSON 2” Rd. 0-2AMP RF . 4.95 
| SIMPSON 2” Rd. 0-3AMP RF 4.95 
| SIMPSON 3” Rd. DECIBEL SCALE ... . 9.95 
TRIPLET 2” Rd. 0-2AMP DC ° ° 4.95 
WESTON 4” Sq. O-5ADC 1% 12.95 


Complete Standards Lab/Conversion Calibration, De- 
sign. Measurement Specialists /Unusual Requirements. 


AMERICAN ELECTRONICS 


So. Park Av., Rockville Centre, L. ae 2 


Send for Complete Monthly Listings 


! 
| 
| 
| 
| 
! 
O Welding () Refrigeration, Heating, Air Conditioning | 
| 
| 
| 
| 
I 
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“Voice of Cebu,” 6.14, Cebu City, 
noted 0900-1000 sign-off; scheduled 
1600-1000, but is unreadable to around 
0800; English news 0900-0915; at 1000 
announces as Cebu Broadcasting Co., 
affiliated with NBC of USA, and as on 
6.14. (Gay, Calif.) 

DZH2, 9.64, Manila, noted 0900-0915 
with news; 0930-1030 with music, Eng- 
lish announcements; announces “This 
is MBC, the Manila Broadcasting Com- 
pany’; good level in Kansas. (Dary) 

The Far East Broadcasting Co., Ma- 
nila, has English weekdays 1830-2030, 
0000-0100, 0300-0515, 0700-0900 on 3.325, 
6.030, 9.730, 15.300; 1000-1030 except 
on 3.320; Saturdays at 1800-0000, 0030- 
0530, 0630-1100 on all channels; news 
at 1830, 2000, 0000, 0500, 0830. (WRH 
Bulletin) 

Poland—Radio Warsaw, 7.205, an- 
nounces English schedule for North 
America as 1700-1730, 1730-1800, 2315- 
2345, 0030-0100 all on this channel. 
(Dary, Kans.) Warsaw broadcasts on 
6.115, 6.220, 7.205, 9.525, 9.570, 11.740, 
11.815. (Radio Sweden) 

Portugal—Lisbon now uses 11.995 
for both the 1230-1530 and 1600-1800 
periods, parallel with 9.745. (Pearce, 
England) 

Portuguese India—Ridgeway, South 
Africa, says Radio Goa is still heard 
on 9.610 at good level from 0830; on 
Fridays has request program in Eng- 
lish 0830-0930; has Portuguese after 
0930. <A letter from the station told 
Ridgeway there is a 49-m. outlet but 
frequency was not stated. 

The “Lutheran Hour News” says 
that Radio Goa—which at times broad- 
casts “Bringing Christ to the Nations” 

operates simultaneously on 6.023, 
9.610, 17.795, 21.685. (Short Wave News, 
London) Not confirmed. 

Saudi-Arabia—Djeddah noted open- 
ing 2300 in Arabic on 11.85, fair level 
in Indiana. (Niblack) Bluman, Israel, 
says Djeddah is using 3.950, 5.975, 
9.650, 11.850, and 11.950 (11.750 has 
been dropped) daily 2300-2345, 1200- 
1315. (WRH Bulletin) 

South Africa—“Springbok Radio,” 
Johannesburg, Commercial Service of 
the SABC, logged 1245-1315 on meas- 
ured 4.94575; fair level but consider- 
able QRN and CWQRM; announce- 
ments in English. (Catch, England) 
Frequencies used by Johannesburg for 
its experimental transmissions are 
15.230 during local daylight and 9.80 at 
night. (ISWC, London) Cape Town 
noted on measured 5.892762 recently 
2356 with setting-up exercises in Afri- 
kaans; fair level in spite of heavy 
CWQRM. (Rastorfer, N. Y.) 

Spanish Morocco Radio Tetuan 
verified by letter, gave schedule of 
0800-1000, 1500-1900 in Spanish and 
1000-1200 in Arabic on 6.067. (N.Z. 
DX Times) Noted signing off 1800. 
(Bellington, N. Y.) 

Surinam PZC, measured 15.4084, 
Paramaribo, noted 1745 with music. 
(Russell, Calif.) Widely reported with 
good level. 

Sweden —It is hoped that Radio 
Sweden’s new high-powered transmit- 
ters will be ready to go into regular 
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MOTORLESS 


TV AERIAL 
| SYSTEMS |’... 


ORIENTATION 


360° ELECTRONICALLY SWITCHED BEAM 


GIVES SAME CLEAR PIX AS MOTOR 
| DRIVEN AERIALS ” i THE COST 


SIMPLE FLICK OF SWITCH —™ POWER 
CLEARS PICTURE WSTANTEE 
| W0 op WAITING 


OPENS BIGGEST 
REPLACEMENT MARKET 


IN TY HISTORY 


SNYDER MFG. CO. 


22nd & Ontario Sts., Phila. 40, Pa. 


Please send me free copy of authoritative 
booklet TENNA TIPS on Directronic and 


; all other types of aerials, plus catalogs. 
I 

ry NAME 

: ADDRESS — 
i 

‘ CITY ZONE STATE 

L 


MAIL THIS COUPON TO-DAY! =sssssesseees) 
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Antennas and 
Antenna Mas-1+——_ ] 
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ELECTRONICS 


SIGNAL TRACERS 


Write for literature and 
nome of your nearest Jobber 


PRECISION EXECTROWES sc 
64\- 643 PA\LWAUKRE — the XY 


CAICAGO 22, \EEIRO 


SIGNAL TRACER SPECIALISTS 
138 


Arrays 


Speech and Amplsude 


\ent 


Masten Mobile 


SENSATIONAL 
ANNIVERSARY MODELS 
132-3 JUNIOR—LOW PRICE 

and 140-3 JUNIOR 


$417 
—AMATEUR’S NET 


No. 132-3 JUNIOR—Junior Model of our Standard 
132 MASTER MOUNT—slightly less in size 
BEST PRICE BUY ON MARKET. Rugged MASTER 
construction. SPRING: cadmium plated—beauti- 
fully finished. Has Formica Insulator (withstand 
fracture and cracking) plus a moisture-proof 
gasket and steel washer Split Ball permits an- 
tenna adjustment regardless of body contour. ... 
Built to APPROVED and ACCEPTED MASTER 
SPECIFICATIONS. 

NEW No. 140-3 JUNIOR BUMPER MOUNT. 
high quality spring construction, workmanship 
and finish as 132-J JUNIOR. 


NEW MASTER TRIPLE M 
SILACON-CHROME WHIP ANTENNAS 


Fits Master Mounts Special tempered wire— 
finest cadmium plated. THE TOP BUY AT THESE 


Same 


PRICES 
NEW 9 SERIES—with %” Threaded Studs 

Model No. Overall Length Net Price 
»-60T 60" $2.97 
9-72T 72 3.24 
9-84T 84” 3.30 
9-86T 86” 3.60 
9-96T 16” 3.75 

NEW 8 SERIES—wWithout Studs 

Model No. Overall Length Net Price 
&-60 60” $2.82 
8-72 7?” 3.08 
8-84 84” 3.13 
8-86 86” 3.42 
8-96 96" 3.56 


FOR SALE AT ALL LEADING JOBBERS 


Master Mobile Mounts, Iuc. 


operation early in 1952. (Skoog, 
Sweden) “Sweden Today” (English) 
is now noted 0815-0830 over 15.155, 


11.705; English for North 
opens 1900 on 15.155, 10.780. 

Switzerland Berne has replaced 
11.715 with 9.665 for the Home Service 
relay for Europe 0115-0240, 0500- 
0830, 1030-1730. (ISWC, London) 
Lately has been using 7.210, 9.535, to 
the United Kingdom and Ireland 1345- 
1430. (Pearce, England) 

Syria—Damascus, 11.914, noted in 
Indiana at 1650 in English, fair level. 
(Niblack) Still closes down at 1730. 

Tahiti—When this was written, Ra- 
dio Tahiti was still noted on 6.135 to 
0130. Uses English irregularly, usually 
Sundays around 0000-0015. May 
soon on 9.053? 


America 


test 


* + x 
Press Time Flashes 

The Central Radio Propagations 
Laboratory, Washington, D.C., predicts 
sunspot No. 53 for December (up one 
number from November prediction). 
(Stark, Texas) 

ISWL, London, reports that a USSR 
Underground Station operates inter- 
mittently at irregular intervals on one 
of these channels—7.550, 7.700, 7.730 

Dilg, Calif., sends along this interest- 
ing data on Asiatics—Chungking, 
6.155A, signs off 1000, fair level; Han- 
kow, 6.500A, signs off 1000, fair signal, 
in dual with 10.420V; Hankow, 10.800V, 
signs off 1000, fair, parallel with 
10.420V and 6.500A; Kunming, 7.140A, 
signs off after 1000, weak and erratic; 
Mukden, 7.670A, signs off 1000, fair; a 
station on 5.510A, believed Mukden, 
heard 0800, fair, not in dual with 
7.670A; Shanghai, 5.985, signs off after 
0900, good level; Shanghai, 6.320V, 
signs after 0900, fair, dual with 5.985; 
Shanghai, 9.325A, signs off 0830, fair; 
Sian, 6.395A, signs around 0900, fair; 


? 


Peking, 6.100-6.130, signs off after 
1100, fair; Peking, 10.260V, signs off 


after 1100, fairly good, but has been 
noted as high as 10.420 at times; 15.170, 
Peking, seldom heard now; Harbin, 
7.100, is erratic, weak signal at best; 
North Shensi, 7.500V, fades out after 
0930, same for North Shensi on 9.040A; 
unidentified, 9.420A, carries Peking 
news in Chinese 0700, fair level. Dilg 
has noted that the Nationalist Chinese 
(Taiwan) generally use BED calls for 
Home Service while those directed to 
the mainland of China normally have 
a BEC call, says Taipeh, BED24, 6.095, 
fades out by 1100, fairly good; BED7, 
7.133A, fades out by 1130, good; BED6, 
11.735, fades out by 1130, good; BEC22, 
7.010, signs off around 1030, fairly good, 
is Armed Forces Station; BEC32, 9.775, 
signs off around 0930, poor, is Air 
Force Station; BEC36, 7.335A, signs 
off after 1100, fairly good; Chiayi (7), 
BED26, 10.420A, heard around 0900, 
fair. Reports Jogjakarta, YDJ2, 7.098A, 
signs off after 1000, fair; Jogjakarta, 
YDJ, 5.060A, 4.840, heard around 0800, 
weak; unidentified Indonesian, 4.855A, 
heard around 0800, weak; 11.080A signs 
off 0930, weak (Makassar formerly 
used this channel); Djakarta, YDB3, 
7.270A, signs off 1130, fairly good; Dja- 
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SAVE UP TO 50% 
on TV SETS, 


KITS, CHASSIS 


SS 


KITS, 
and WIRED CHASSIS that 
PRICED AMAZINGLY 
Kits are easy to assemble. Give 


Ideal for 


Transvision makes the finest TV 
SETS, 
money can buy. 
LOW. 
top quality picture and sound. 
hobbyists and dealers . . . 


TV CABINETS 
VAST SELECTION of 
Beautiful TV CONSOLES for 
CUSTOM-BUILDING or for 
CONVERSION 


from 
7 
+f 
=>! 
SCREEN TV 


now. Send for Cabinet Catalog. Conversion 


Enjoy GIANT 
instructions come with every cabinet. 


‘ 


Write for details on amazing Trans- 
vision FACTORY AGENT PLAN! 


Sampl f “TV and Electronics 
E: Notes.’ or end Sie to cove t of 


acddre plate and mailing for 
Faas Subscription. Mo nt A issues are gold mines 


eee ea INC. 
NEW ROCHELLE, N. Y. 


Dept. RN 
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karta, 11.770, 
very good. 

Nepal Radio, 7.100A, is being heard 
by Dilg, Calif., around 0915. 

“La Voz de Fundacion,” Dominican 
Republic, is on 6.152 to 1905V sign-off; 
is listed HI1R, San Cristobal; has 
QRM, probably from TIRH, Costa 
Rica. (Stark, Texas) 

Radio Jamaica, 3.360, 
noted 2115-2130 with news, 
with music. (Crandall, N. 
cludes BBC relay 


is heard around 0930, 


Kingston, 
2135-2200 
Y.) Con- 
2300 and continues 


for five minutes with religious pro- 
gram, then signs around 2307 after 


‘God Save the King.” (Russell, Calif.) 

4VRW, 9.838, Haiti, noted to 2140 
sign-off; has English 2130 on Mon. and 
Fri. (Leary, Ind., Shanahan, Wisc.) 

Brazzaville’s 9.440 channel was re- 
cently measured by Oskay, N. J., as 
9.4395, which is 5 ke., higher than on 
previous check. 


Radio Salas, 9.026, Havana, has 
“English by Radio’ of the BBC, Lon- 


don, at 0800-0810 at least on Mon., 
Tue., Wed. (Gaynor, Calif.) 
* * * 
Acknowledgement 
Many thanks, fellows, for the FB 


cooperation during 1951! 
day wishes—and keep the reports com- 
ing in during 1952 to Kenneth R. 
Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, USA. KRB. 


Best of holi- 
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chromatic values can be carried with- 
out loss of identity, provided that 
proper timing is maintained between 
the modulation process at the trans- 
mitter and the inverse demodulation 
process at the receiver. This latter 
requirement was noted as being met 
by sending to the receiver, along with 
the television sync pulses, a timing 
signal known as the color-phase sig- 
nal. It is this signal which causes the 
receiver chromatic signal circuits to 
operate in synchronism with those at 
the transmitter. 

The problem of arranging the chro- 
matic and the brightness signals so 
that they will utilize the channel as- 
signed to the transmitter without un- 
due interference, has been simplified 
in the NTSC approach by the scanning 
process used in dissecting and reassem- 
bling the image, the brightness signal 
components being concentrated in uni- 
formly spaced intervals across the 
channel. The chromatic signal was 
noted as being concentrated in a simi- 
lar fashion, since it arises from the 
same scanning process. It is feasible 
to shift the concentrations in the spec- 
trum of the chromatic signal so that 
they fall between those of the bright- 
ness signal spectrum. This can be ac- 
complished by choosing the frequency 
of the color carrier as an odd multiple 
of one half of the line frequency. In 
this manner, the whole of the spectrum 
assigned to the picture transmission is 
more completely occupied, and the two 


TRAASVist0. 


Sensational Offer! 


2 YEAR 
GUARANTEE 


on PICTURE TUBES 
Direct from Factory! 


Pro-Rated 


Transvision is the 
first and only 
manufacturer to 
offer you this 
amazing 2 year 
guarantee. Top 
quality rectangu- 
lar and round 
tubes; all sizes. 


Write for NEW 
LOW PRICES 


FEED Up to 5 TV SETS 
from 1 Antenna with 


SS TRANSVISION'S 
MULTI-SET 
5 CONNECTORS 


/ 


Ideal 


Increase Sales with Multi-Set Connectors. 
for homes, garden apartments, TV dealers, bars, 
etc. Big savings in time and labor. Guaranteed! 


PRICES: Multi-Set Conn. for 2 sets, $4.95 
list.* Multi-Set Conn. for 3 or 4 sets, $7.95 list.* 


* Dealers, write for discounts 


TRANSVISION'S 
FIELD STRENGTH METER 
at NEW LOW PRICE: 


$39 net 


Improves TV Installa- 
tions; saves half the 
work. Model FSM-1, 
complete with tubes, 
$59 net. 


Write for details on amazing Trans- 


vision FACTORY AGENT PLAN! 


ren color, ¢o 
of tie FOR IT T 


TRANSVISION, INC. 


Dept. RN NEW ROCHELLE, N. Y. 


THIS UNIQUE ERIE 


NOW IS THE TIME TO @B 
FROM LESS EFFICIENT METHODS OF STOCK 
KEEPING AND MERCHANDISING OF CERAMIC 
CONDENSERS. THIS EXCLUSIVE NEWLY 
DESIGNED PACKAGE BY ERIE RESISTOR 
PROVIDES FOR: 


* Easy stacking on shelves 
* "At a glance” inventory control 


* Quickly dispensing one or several 
polyethylene bags containing 5 ce- 
ramic condensers of the same capacity 

(note: Trays slide from either end 
of package) 


Wr, Serviceman: 


YOUR CERAMIC CONDENSER STOCKING PROBLEMS 
ARE NOW SOLVED WITH THE INTRODUCTION OF 


"(Beahaway” Hal 


Complete package consists of a perforated outer 
sleeve and two trays each containing 25 Ceramicons 
The package will “Breakaway” along the perforated 
edge thus making two “half boxes,” 
box of 25 which your larger dealers and industrial 
customers will find ideal for keeping their stock of 
Ceramicons clean and orderly. 


RESISTOR 


PACKAGE 


Civil Defense 


RADIO 


ANTENNA 


Mobile operations in 114, 2 and 6 
meters are working surprisingly 
well with low mobile power—par- 
ticularly with Premax low-cost VHF 
Antennas. Illustrated are two roof- 
top jobs, the one at left requiring a 
single %” hole for one-man instal- 
lation. The one at the right utilizes 
suction cup mounting requiring no 
holes and yet is always available 
for service. 


Write for Bulletin and prices. 


PREMAX PRODUCTS 


DIVISION CHISHOLM-RYDER CO., INC. 
5205 Highland Ave., Niagara Falls, N. Y. 
140 


Electronics 
ERIE RESISTOR CORP., ERIE, PA. 


| 
| 
each a neat 
| 
| 


Diuision 


+ TORONTO, CANADA 


THE RIGHT WAY... 


” geitm “ 


THE 
WORLD'S 
A LEADING 
OPEN WIRE TRANSMISSION L 


e 1/10 THE LOSS e LONGER LIFE 
@ MORE PROFITS e@ BETTER PICTURES 


Fretline is the best in transmission line 
because of its low loss and its ability 
to withstand atmospheric conditions 
permanently. In remote signal areas 
Fretline has been the answer to instal- 
lation problems. Ask anyone using 
Fretline. 

IMMEDIATE DELIVERY FROM YOUR JOBBER 

OR WRITE FOR INFORMATION, DEPT. N-1 


FRETCO 


TELEVISION CO., INC. 
1041 Forbes Street 


Pittsburgh 19, Penna. 


sets of signals are transmitted simul- 
taneously without one interfering with 
the other. This effect can be achieved, 
because with the particular choice of 
carrier frequency, the unwanted sig- 
nal received with a certain phase in 
one field will be received with the op- 
posite phase in a succeeding field, one- 
thirtieth of a second later. 

The issuance of the standards by 
NTSC was described as being particu- 
larly significant at this moment, in 
view of the cease-color edict, since 
it discloses the substantial progress 
achieved and the possibilities of a sys- 
tem which does not require wheels, 
rods, motors, saturation reactors, plus 
magnifiers. 


GOVERNMENT CENSORSHIP, as 
intimated in the controversial bill of 
Senator William Benton, has been 
bluntly attacked as an... “undesir- 
able’ and a... “dangerous” 
move not only by members of the FCC, 
but those on the program standards 
committee of the National Association 
of Radio and Television Broadcasters, 
who countered with a code of ethics, 
covering, in particular, TV. 

According to a majority report is- 
sued by the Commission, the suggested 
national citizens’ advisory board for 
radio and television would conflict with 
the functions of the present body. 
“The Commission, unlike the proposed 
board,” they said, “is expressly con- 
fined to the review of program opera- 
tions of broadcast licensees and to 
recognize factors within the standard 
of ‘public interest, convenience and ne- 
cessity,”, and is expressly precluded 
from exercising any powers of censor- 
ship.” 


FCC Headman Coy and Commis- 
sioner Walker, in separate opinions, 
noted that worthwhile results may 


flow from the type of study proposed 
in the bill, if the board had no com- 
pulsory power over licensees and sim- 
ply served as a truly advisory body to 
Congress. 

Opinions offered by NARTB ham- 
mered away at the free rights of 
broadcasters, wnich the bill would re- 
move. In an address at Salt Lake City, 
the association’s prexy, Harold E. Fel- 
lows, declared that . “We are fight- 
ing this dangerous legislation and shall 
continue to resist this and all other ef- 
forts to gnaw away at the foundations 
of this basic bulwark of our American 
heritage.” Noting that there is but one 
issue at stake, Fellows said: “We are 
not left to our imaginations in this 
vivid day and age as to what the conse- 
quences of opening the doors of gov- 
ernment regulation of the press, radio, 
and television to those who, for what 
they choose to call the ‘public good,’ 
want to establish boards of govern- 
mental experts to determine what the 
citizens shall read, see, and hear. His- 
tory has amply demonstrated that 
there is no such thing as partial cen- 
sorship, or slight regulation.” He felt 
that . “once the power of the state 
to deal administratively with informa- 
tion content is established in any de- 
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the 
nd exert control is irresistible.” 


gree, urge to extend that 
power a 
Referring to the tyrannical censor- 
ship existing in too many countries 
throughout the world, the broadcast- 
ers’ chieftain said “With such a 
shocking and brazen picture before us, 
the choice between our American sys- 
tem of broad freedoms for the broad- 
casting and press media, and the 
course of the police state with its 
mockery of truth and its garish dis- 
tortions of fact, should be, for each 
one of us, a firm, voluntary, and know- 
ing choice in favor of freedom.” 
Earlier the association had sent a 
petition to Senators Ernest McFarland 
and Edwin C. Johnson, both of whom 
were concerned with the legislation, 
which declared in part that the pro- 
posals were... “potentially more 
dangerous to free expressions than any 
legislation that has been before the 


Congress in the 30-year history of 
American broadcasting. .”’ The 


statement also noted that the... 
“indictment of American broadcasting 
evident in the testimony of proponent 
witnesses is absolutely counter to 
the fine record of this great industry, 
which has grown in the American tra- 
dition to such stature that no other 
broadcasting system of any nation in 
the world surpasses its performance, 
and none matches the esteem in which 
it is held by the people it serves.” 
Stating that the Benton plan would 
set up an eleven-man commission that 
would report to Congress on the pro- 
gram performance of broadcasting, the 


petition asked the Senators if ‘ 
“eleven persons can determine the 
tastes of 120,000,000 . And if they 


should, through w hatever means, force 
the deletion of a single broadcast pro- 
gram, is this not censorship?” 

According to the code submitted to 
TVcasters, in rebuttal to the Benton 
plan, management would self-police 
the scripts and productions, and elimi- 
nate any obscenities in copy, staging, 
lyrics, etc. It would be up to 
the station’s directors to see to it that 
extreme discretion is exercised in plan- 
ning programs that would be viewed 
by juvenile audiences during the day 
and early evening. 

Present plans call for the adoption 
of the code by all stations before the 
holiday season is with us. 


dress, 


STEREOPHONIC BROADCAST- 
ING. demonstrated on several occa- 


sions in this country, received recently, 
during the CCIR conference in Geneva, 
an extremely dramatic test which it 
was said disclosed new practical pos- 
sibilities for the technique. 

The system featured the use of a 
single carrier wave for separate chan- 
nels coming from two microphones, one 
of the channels modulating positive- 
going halfwaves of the carrier and the 
other channel modulating negative- 
going halfwaves. Using two detectors, 
the channels can be separated, with 
one being fed after reversal of the po- 
larity of the double modulated wave. 
In a description of the use of the ap- 
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Give These Items a Careful Look! 
TRANSFORMERS-CHOKES: 


5V, 25A. Pri. 115V, 60 cy. AC. A real rugged job 
excellent for 304TL—4-250A ete. Limited quan- 
tity. Only $4.50 ea. 


2.5V, 10A. 10KV insulation. Suitable for 866, 
836, ete. Reduced to $3.39 ea. 


10H, 200 ma 


choke. Hermeticalily-seaied steel 


case. Also has hum-bucking tap. A beautiful item 
only $1.98. 
10H, 50 ma choke. Strap mounting. Handy for 


dozens of applications. Reg. 98c, reduced to 65c. 


Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9-10-11-12-13 volts @ 1.2 A. Fully 
cased. A buy at $1.49, 

110V, 60 cy AC. Sec. 24V @ 


Fil. transf. Pri 
6A only $1.95 ea. 


Power Transf. 350-0-350 @ 70 ma. 5V @ 
3A. 6.3 @ 3A. Pri. 110V, 60 cy, AC. Up- 
right mtg. $3.25 ea. 
Power transf. Pri. 115V, AC, 60 cy. Sec. 520-0- 
520 @ 200 ma $5.25 ea. 
Power transf. Pri. 115V, 60 cy. AC. Sec. 310- 
0-310 at 50 ma. Cased, — mount 

a 7 — mnly $1. 9s) ea. 
Output transf. 50L6 to voice coil 79c ea. 
Choke, 6 henry, 200 ma. _— Ae 
— ‘ 5 only $1.95 ea. 
390-0-390 @ 300 ma. Pri. 115V, 60 cy. A.C. 


5V @ 3A, 5V @ 3A, 6.3V @ 1.6A, 6.3V @ BA 


Completely cased with external copper elect 

shield. Made by RCA. Really a beautiful transf. 
A buy at $7.95 ea. 

450-0-450 @ 200 ma Pri. 115V, 60 cy. AC 
5V @ 3A, 6.3 @ 5 amp In shielded case 


Only $8.90 ea 
920-0-920 or 
115 or 230V 
Excellent for 807 RF 
Scope HV 
cased and 


740-0-740 @ 200 ma. Primary 
Upright shielded case. 
or mod. Only $10.80 ea 
115V, 60 cy AC Fully 
with 2X2 


transf. Pri. 
insulated, Use 


cellent buy at 
2X2 fil. transf. HV insulation. Fully cased. Also 
has 4V @ 14A. winding. True O-R value at 
Terr $1.49 ea. 
Double 30 henry choke. 20 ma. Use for low-level 
speech filter, etc. Fully cased. Hard to beat at 
° e° $1.49 ea. 
836 hi-vacuum rectifiers. 2 for. . $1.50 


NEW PHONE PATCH 


Now redesigned into more compact and convenient 
housing, the #6008 phone patch retains all of its 
excellent characteristics. Provides you with ex- 
actly what you need to patch your phone into 
transmitter or receiver. Features include hi-im- 
pedance input suitable for xt] mike and both hi 
and low impedance inputs to insure proper match 
to your particular receiver. Unit is complete . . 
*‘Sure-fire’’ ready to go to work for you. 


Only $4.95 ea 
EES? REPEATERS 

See previous ads. Only a few left. NEW! Reg- 

ularly $9.95 ea now $6.95 ea 


NEW SPECIALS IN VACUUM TUBES 


INL5 ...$ .89 net | 6L6G $1.95 net 
5Z4 .74 net 6LE6GA 1.95 net 
ome 6SN7 ... 1.32 net 
po oe net GSHTGT.:  -69 net 
pEaG SOneti iss ... 39 net 
6K7GT -49 net | °SH7 .65 net 
6L6 Metal 2.25 net 25L6GT -74 net 
1636 VHF converter......... 1.00 net 
WE-316A. Trans. doorknob... . -75 net 
WE-388A. Large doorknob..... 1.00 net 
EEE. 6: 66 6's wey eae aw ken 1.00 net 
HYTRON. HY¥-615 .......... -30 net 
80123 UNF Triede. ......cccces 1.50 net 
De ta ctadoneaaaawen -39 net 
ef 2 reer 2.50 net 
Rs oa 6 & ee ata 2.50 net 


*. LOOK! NO HANDS! 


This mike leaves both hands 


iN’ £ free for mobile QSO’s. Fast- 
\ I ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates 


Va push-to-talk or holds on. 
A \ BRAND NEW only $2.00 ea. 

//YPOSTPAID in U.S.A. and 
“CJ ~CANADA. 


notice. 


Real values on hard-to-obtain items 


POLY RODS & TUBING ... IN STOCK! 


Full stock of high grade polystyrene rod and tub- 


ing. Supplied only in 12” lengths. Tubing has 
.062” wall 
ROD Price (length) TUBING Price (length) 
yw,” $0.03 1%," , $0.07 
3/16” 06 5/16” - 310 
“%," -10 we” ~«C aes 13 
/16” -16 4” is 
21 aa” eeeouee 23 
sad .40 i,” .29 
” -57 iad .38 


Other sizes available. 


Power Supply for Any 274-N Receiver 
Just plug it into the 
274-N RECEIVER 


rear of your 
. any model. 


-_ Complete kit and black metal 
rf case, with ALL parts and dia- 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volts plus 

B voltage. No wiring changes to 

be made. Designed especially for 


the 271-N receiver. Al necessary 
parts for conversion of rest of 
receiver also included. ONLY 
$8.95 


ANTENNA LOADING COILS 
Part of SCR-284. Form 21/4” diam., 4%” long, 
32 turns #14 silver plated wire. Form is Pyrex 
glass, threaded. Excellent as replacement in SCR- 
284 or for mobile loading. A buy at. -89 ea. 


NEW RELAY ITEMS 


Miniature, SP-ST, 6500 ohm coil. (2 ma) Ex- 
cellent for voice control or models. Only $1.50 ea. 


12V, D.C. 3 pole, ST. Miniature. 1A contacts 
. ea. 
24V, D.C, DP-DT heavy contacts -78 ea. 
10” PM. Alnico 5 magnet. Only $5.95 ea. 
15” with 12,500 ohm field. Use across 300V or 
higher amplifier power supply. Has one piece 
molded cone Made by very well known manu- 
facturer . $14.95 ea. 
50 watt sockets. Ceramic, transmitting type. Well 
known make -74 ea. 
BC-221AJ freq. meter. Has modulation. Brand 
new, with original calibration book. 
Complete ° : $125.00 ea. 
TU-10B Tuning units. This is the hi-freq. tuning 


mit with the 
well as 
Only 


variable condensers as 
worm drive, ete. 


excellent 


loads of micas, coils, 


Permeability tuner for BC band. Complete with 


ose. coil and tuner assembly. Diagram for mak- 
ing 5 or 6 tube set using this tuner. 

Only $1.25 ea. 
8 watt ultra-violet light source. In kit form in- 


cluding Sylvania black-light tube, (for U-V light 


in the 3660 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord/plug, hard- 
ware, instructions. An invaluable device for 


schools, labs, service shops, home workshop, et« 
Here is a genuine value. 


Complete kit, (less outer housing) 


HV vacuuM CAPACITORS 


only $4.95 


Ce S 3.95 ea 
VC-150—150 MMP 0.95 ea 
VC-200—200 MMF 13.95 ea 


All Brand New Merchandise—Excellent Values. 


274N/ARC-5 ACCESSORIES 


Mounting rack, holds three receivers. Easily modi- 
fied for single receiver——NEW . .only $1.95 ea. 


274N/ARC-5 Spline tuning knobs...... +59 ea. 
Same as above except with deluxe tuning 
QUO ccc ccc cee eescesccccses ea. 
Tuning crank. Fits RU 16-17, BC 433 ete. for 


manual tuning 


CONDENSER TESTER 


@ One of our best sellers! Useful, 
versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Checks con 
denser leakage and continuity up 
to & megs. Will test any paper, 
electrolytic, mica or oi) capacitor 
from 50 mmf. to 50 mfd. Self- 
contained power supply and neon 
with socket and bezel 
plete 


bulb 
Drilled metal cabinet 
instructions and diagrams included with each 
kit. Only $5.00. 


indicator 
Com- 


NOTE NEW ADDRESS! 


Minimum order $2.00. All items subject to prior sale. All prices subject to change without 
20% deposit must accompany all orders, balance C.O.D. 


OFFENBACH & REIMUS CO. 


1564 MARKET ST., SAN FRANCISCO, CALIF. 


; fia 
Golo 
GEM OF THE SURPLUS 
MAKE EXTRA XMAS MONEY! 


“§ never knew | could get so much money for 
my old radio gear—till | sold it to Columbia. 
You guys must really need it to pay such high 
prices."’ 


J.M.C., Scranton, Penn, 
Right you are, J.C.! We guarantee to out-bid 
and out-pay any other outfit for new or used 
equipment. If YOU have any gear at all you 
don't want or can’t use— 


TELL IT—SELL IT—TO COLUMBIA! 


VHF ARC-S R-28 RECEIVER 
f 10-tube, superhet with 4-channel xtal controlled freq. 4 
range of 100-156 mes. Makes a dream fixed or mobile © 


trund new. $32.80. 


VHF ARC-S T-23 TRANSMITTER 
Companion to above receiver, Uses plate modula- 
tion, 1625 ose., 1625 and 832-A triplers, 832-A 
final This VHF set can be converted to 6 or 10 
meters easy Excel. cond, $42.50. 


as pie 


SANTA CLAUS SPECIAL! : 
units are terrific for 2 meters, ham, © 
cD, 


F Both of above 
r AP Special price for the combo: 


mz novice, ¢ or 

E: ONLY $71.95. , 
INCLUDES FREE GIFT OF CONVERSION BOOK COV- 

y ERING WORLD OF INFORMATION, $ 


S W. MARINE RADIO TELEPHONE 

fferson-Travis Emerson Rz 

channel ul control. ¢ 
1 


io Corp, Freq. 2-3 mes. 
omplete with mike, speak- ¥ 
‘ t. all tubes and instructions. 
will run 8-10 hrs. on o * 
BOXED ess xtals & batteries) ONLY 3 


* 


6 V. input or 
£ BRAND NEW 
$79.50. 


New. $1.59 @ 
New, $1.79 


; CIRCUIT BREAKER: 15 amp 110 VAC 
20 amp 110 VAC, 


SOUND POWERED HEAD AND CHEST SET 
This is the kind of deal that TV men and line 
men DREAM ABOUT These units formerly sold 
at $17.95 EACH. Just to see if yer paying at 
them this month, only—in 
’ see . $4.95 e 


jon, we'll 
- at just 


let 
i 


SPEAKERS G6 OHM ALL BRAND NEW! 


” square $1.75 8” round $4.25 | 
5” round 1.99 10” round 5.95 fi 
= 6” round 2.49 12” round 7.95 | 


» TO-1 CHEST SET: With F-1 button 


HOPALONG CASSIDY RADIO 
Lookit Columbia make like Santa Claus! This 


honey of a radio, manufactured by Arvin, makes 
such a swell Christmas gift that we're letting you 

in on this deal a m t's boxed, brand 7 
new and features Ve warn you 
whoever 


gets this set as a gift will hug you 
eee .. ONLY $12.50 


to pieces 


cond 
cond. 


ARC-5 OR 274-N RECEIVERS 


Brand new. 
Brand new 

mes. Used 

mcs Brand new 


. RECEIVER DYNAMOTOR 

- RECEIVER DYNAMOTOR 
“kK FOR DUAL TRANSMITTE 
IPLE RECEIVER RACK cece 


S BC-221 FREQUENCY METER CASE: Wood or metal. ; 
Good cond, Ea, .. . ++ +-$2.95 


BC-375 TUNING UNIT: NEW! Excluding TU-5. P 
ONLY . a Seeeevresneconseees $3.50 
METERS! OUR BARGAIN SPECIALS! 

0-200 amp. AC 4 in. rd. Weston. CT ratio 

200:5. Only ..... oe oe so 
0-100 VDC movement with 20-0-20 scale 

2 in. sq. Simpson, Used osee 2.25 
0-20 kilovolt DC 3 in, rd. Westinghouse. 

S equals 1 ma. Use external multiplier. 

GRP sccee coceecee . eee . 4.95 
025 MADC 2 in, rd, Weston. ........45-+ 2.99 
0-2 amp. RF 2 in. rd. Thermocouple type... 2.99 
0-9 amp. RF 2 in, rd, Westinghouse....... 2.99 


i All orders F.0.8. Los Angeles. 25% deposit required. ‘ 
4 All items subject to prior sale. a7 


s COLUMBIA ELECTRONIC SALES : 


522 South San Pedro Street % 
LOS ANGELES 13, CALIFORNIA 


NEW. Only.$2.95 # 


proach in a studio, in the journal of 
the European Broadcasting Union, it 
was noted that each channel modu- 
lates a separate train of half-sinusoids 
or pulses coming from the same gen- 
erator, the second train being displaced 
one-half period relative to the first. 
After modulation, it was said, the po- 
larity of the second train is reversed 
and the two trains are then super- 
posed. By passing the result through 
a selective circuit to eliminate the har- 
monics of the pulse-recurrence fre- 
quency, one train will contain a sin- 
gle carrier wave bearing the two mod- 
ulations. Noting that such a carrier 
wave will occupy rather a wide band 
if the two modulations are not identi- 
cal, the report pointed out that ex- 
perience has shown that the stereo- 
phonic effect remains adequately clear 
when the spectrum is cut off beyond 
the third harmonic of the audio fre- 
quency (on both sides of the carrier, 
making the total bandwidth six times 
the audio frequency), or at any rate 
beyond the third harmonic of the high- 
est acoustic frequency, permitting the 
transmission of higher order harmonics 
for the mid-frequencies. 

A closed circuit was employed dur- 
ing the tests, with two speakers set up 
on opposite sides of a medium sized 
auditorium. The _ stereophonic was 
noted as being striking, particularly 
when those in the studio favored the 
microphones involved in the test. 


TEACHING BY TELEVISION, de- 
scribed as an excellent possibility, 
which merits sturdier support, particu- 
larly by those in commercial broad- 
casting, has found enthusiastic friends 
in the military departments in Wash- 
ington, as the result of a series of tests 
conducted by the Air Reserve Training 
Section of the Aviation Training 
Branch, Office of the Chief of Naval 
Operations. In an effort to determine 


if television can be used effectively to 
teach Naval air reservists, an experi- 
ment was evolved by the Special De- 
vices Center of the Navy and Ford- 
ham University, during which some 
groups would be taught by television, 
TV recordings and others in the con- 
ventional manner. At Willow Grove, 
Floyd Bennett and Anacostia stations, 
live TV programs were used. Groups 
of trainees at Dallas, Olathe, and 
Glenview saw recordings of the same 
TV programs presented as sound mo- 
tion pictures, while conventional class- 
room instruction based on the same 
lesson plans as the television programs 
was given by local instructors at 
Akron, Minneapolis, and Grosse Ile. 
Subjects covered aerology, navigation, 
engincering, high-altitude flying, cross- 
country flight, ordnance and gunnery, 
survival and safety, jet engines, and 
nuclear physics. 

The live programs were viewed on 
16-inch sets, and students were able 
to question the TV instructor through 
a talk-back microphone. The TV movie 
test involved the use of a 16-mm 
projector. 

The results certainly were impres- 
sive for TV, for television instruction 
was found to be better than teaching 
by local instructors in half of the com- 
parisons made. Specifically 80 per-cent 
of the comparisons showed that TV 
was as good or better than the local 
instructors. The recordings were found 
to be more effective than personal in- 
struction in more than 40 per-cent of 
the comparisons made, whereas in 
comparison with live TV, they were 
found to be just as effective. 

In summarizing the results, the 
Naval authorities declared that TV can 
be a key aid to education, but it will 
be necessary to use the services of 
those who specialize in Writing and 
directing educational TV programs 
exclusively. L.W. 


The Army's Signal School at Fort Monmouth, New Jersey. is now piping TV les- 
sons into its classrooms, using this medium as a training aid in teaching students 


complex communications equipment and systems. 


Filming the lesson on the 


cathode-ray tubes are cameramen (left to right) Sgt. Joe Thompson of Marlow, 
Okla.; Pvt, Rodney Tillotson of Salisbury, Mo.; and Pvt. James A. Mann of 
The instructor is Cpl. Barkey Balikian of Beirut, Lebanon. 


Montgomery, Ala. 
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A. a | | ~ Servicing 


(Continued from page 42) 


and this condition may manifest itself 
only once or twice within a twenty- 
four hour period. As a preventative 
measure, then, we change the con- 
denser between the power amplifier 
grid and the preceding stage. If the 
set is old it is advisable to also change 
the coupling condenser at the volume 
control. As a result of this and other 
preventative measures, our “kickback” 
percentage is lower for the a.c.-d.c. set 
than for any other type of repair. 

The filtering block is checked simply 
by shunting additional capacity across 
the circuit and at the same time meas- 
suring the “B-plus” voltage. If the ad- 
ditional filtering causes the voltage to 
increase by more than two or three 
volts or causes a marked lessening of 
a.c. hum, the filtering block is replaced. 
This is particularly essential in bat- 
tery-electric sets where a small de- 
crease in “B-plus” voltage results in 
fade-out of the local set oscillator. If 
in doubt, decrease the isolation trans- 
former secondary voltage slowly and 
observe the meter reading at which the 
set oscillator fades. The oscillator 
should hold for values ten or fifteen 
volts below normal line voltage. 

The over-all gain of the set is 
checked quickly and with sufficient ac- 
curacy for practical servicing by tun- 
ing in on a weak station at each end 
of the dial and comparing results with 
normal performance. The gain test is 
substituted for a complete tube tester 
check of tubes. This may seem unor- 
thodox to some of you but unless you 
are merely after tube sales, it is just 
as satisfactory and a vast saving in 
time. This tedious tube checking busi- 
ness alone costs most shops hundreds 
of dollars a year in needlessly wasted 
hours. As any technician knows, the 
conventional tube checker test is, at 
best, little more than an indication of 
emission and will not catch many of 
the more subtle defects. If the set gain 
is satisfactory, why check emission? 
However, the tube checker should be 
used when there is some indication of 
trouble such as a 60-cycle distortion 
which may indicate a cathode-to-fila- 
ment short in the power tube. 

As a check for a tired, punchy recti- 
fier, the “B-plus” voltage is measured 
when the set is first energized and 
again after fifteen minutes of opera- 
tion. A ten per-cent drop in voltage is 
cause for suspicion. 

A substitution tester is a big time 
saver in tracking down oscillations, and 
in looking for open condensers and 
open resistors. The shop-built substi- 
tution tester in our test panel will 
throw any of the common values of 
condensers and resistors across the test 
probes with the flick of a multiple- 
contact, rotary switch. 

Careful alignment is good business. 
Factory alignment often isn’t too good 
and the resonant frequency of cheap 
components shifts rapidly. The ivf. 
trimmers are carefully balanced with 
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MODEL KXLP -30 


Years ahead in listening pleasure 


When you own a Newcomb amplifier you own 
more than just a carefully built piece of electronic 
equipment that measures up to the most exacting 
mechanical requirements. You also own... what 
you really want...the phonograph amplifier that's 
designed to give you the most in listening quality, 


oe oo 06 wea 
% ono: Amplifi 
Let your own ears be the judge. When you listen itched 


to a Newcomb you hear your favorite recordings 
or radio and television shows come gloriously to 
life. These superb amplifiers are subjected to rig- 
Orous testing procedures throughout their produc- 
tion to insure mechanical and electrical perfection. 
BUT... more than that...they must meet the 
most critical listening quality tests. Model P-10A, 10 watt 

Phonograph Amplifier 


Newcomb Model KXLP-30 is a 20-20,000 cycle, 
low distortion, 30 watt phonograph amplifier pro- 
viding the reserve power to make full use of its 
special tone control circuits. Superbly balanced elec- 
trical design, the result of many years experience, 
gives you remarkable listening quality. The 
Magic Red Knob four stage record condition com- 
pensator frees tone controls from the function of Model R-12, Three Speed 
controlling surface noise. Thus any desired tonal Portable Phonograph 
balance may be obtained under any condition of 
operation at any volume level. Adaptable for use 
with AM-FM radio tuners, TV, wide range loud- 
speakers and magnetic or crystal pickups, it is 
engineered for your listening pleasure. 


Write for complete descriptive literature 
Model RC-12, Three Speed 
Portable Phonograph 


THE SOUND THAT QUALITY BUILT 


Model B-100 Radio 


NEWCOMB AUDIO PRODUCTS CO., DEPT. F, 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIFORNIA 


MANUFACTURERS OF P.A.. PHONOGRAPH, MOBILE, INSTRUMENT AND WIRED MUSIC AMPLIFIERS 
PORTABLE SYSTEMS, PHONOGRAPHS, RADIOS, TRANSCRIPTION PLAYERS AND RACK EQUIPMENT 


you'll save 
with these 


top quality ki S 


The New PRECISE Vacuum Tube Voltmeter with the famous 
PRECISE Reflex Circuit for increased stability and greater 
accuracy 


By comparison, your best value! 1% Ceramic resistors; 
Etched panel ; Amphenol connectors ; Separate 5 V., AC scale; 
Tubes 6AL5, 6X5, 6SN7; True zero adjust; 4%” Meter; 
Three-color rapid construction book explains each step. 
Complete with btry. & test lead 

50- 500- 1000 V 
5 500- 1000 V. 
o 00- LOC 


PRECISE * 
5 oY «toes 98 
Ohms Rx, Rx10 Rx 1000 Rx 10,000, 


Rx 1,000,000 ohms Fact ee 
DB: From —20 to +55 DB. wired, *Model 909 . $44.98" 


NO OTHER PROBE OFFERS SO MUCH . all PRECISE ex- 
clusives . make it the must practical, foolproof and sturdy 


High Voltage Probe in the industry today. 
1698" 


PRECISE 
Complete 


Ranges: + DC: 0-5 
—DC: 0-5- 


Multipie insulation; Mechanically shoe nen 
construction; Interchangeable tips: Swivel 
Lead connection; Interchangeable resist 
Triple flash guards; Sturdy, non-porous shell 
construction, 


PRECISE DeLuxe V.T.V.M Build it horizontally or 
vertically to fit your own bench requirements. Large 74%” 
meter for better visibility—greater accuracy. 


All the unusual features and PRECISE | ' 98* 
ranges of the PRECISE Model 909 = g57.'k $ 
poetery ayuee. 


Model 999 
(Wired only) 


V.T.V.M. in a DeLuxe version 
& test lead Model 907 .$57.98* 
PROBE Lowest Price in the f seid Leads | in Value! 


Complete with btry, 
New R.F 


Time-tested circuit; Special non-porous case 
Uses germanium crystal rectifier up thru 250 


megs. Probe handle terminated in an amph PRECISE ok 
enol connector—other end of shielded cable Model 912 
available in either amphenol, phone plug or (Wired only) 


phone tip type fitting at no added charge 


All prrmente carry the — ISE Gus arantee, components protected t the 
Nv 


»”y 
RM Warran Write FREE Catalog N-3! SEE THE ‘COMPLETE 
PREC ISE I INE “AT YOUR JOBBER NOW! *Prices slightly higher in the West. 


EXPORT DEPT.: 1S Moore St.. New York, N. Y¥. Cable ‘‘Minthorne. 


PRECISE DEVELOPMENT CORP. 


York 


PRECISE 


Oceanside L | New 


MANUFACTURERS! 
EXPORTERS! 
PURCHASING AGENTS! 


ORDER YOUR NEEDS 
FROM THE WORLD'S 
LARGEST SUPPLIERS 


SINGLE REFLECTOR 
ONICALS 
ace xz Bay 
elements. 3.19 
1256-Single Bay 
elements. 3.89 
1254 Double Bay 
elements. 6.68 
12S58— Doubie Bay 
elements. 7.89 
12857— } Bay 
ve” clements. 14.89 
1253—Four Ba 
12” elements 17.19 


° "a, and Receiving Tubes 
e Transmitting & Special 


Purpose Tubes Pe ° a 
¢ Radio and Electronics Parts ee 
and Equipment SE, 
e All Types of Electrical Wire, ™ 
Magnet Wire, and Cable 
Write — Wire — Phone i 


For Your Special Needs 


FIVE ELEMENT YAGI! BEAMS 
We are also bonafide 


2002 to 2006—any lo channel... .. 8.69 

General Purchasing Agents. 2007 to 2013—any hi channel. ... 3.19 
CAN WE HELP YOU? 1236—Single Bay Twin-V.......... .. 3.76 
References: Dun & Bradstreet. 1237—Double Bay Twin-V........ 7.49 
1231—Four Bay Conical ‘ine : 16.99 

1230—Double Bay Conical ene Te 

1243—Swift Rig Folded Hi Folded Low — 

1240—Single section conical—tots of 6 er 

1244—Swift Rig Folded Hi ean re 3.49 

2113—Deluxe Indoor Antenna...... 1.99 


1860—Chimney Mount .... 
1905—3'2" Mast Snap-On Standoff 
1873—3'%4” Mast Standoff Insulator 
1872—4” Nail-in Insulator 
1870—3'/2”" 


Dozen Lots 1.19 
.-Per 100 3.60 
.Per 100 5.50 
Lots of 50 .02 
Wood Screw-Eye Insulator.Lots of 50 .02 


lectronic 


rpedilors 


225 N. Wabash Ave., Dept. R, Chicago 1, Ill. 


1229—Single Bay Conical cooes Geee 
Phone ANdover 3-084] 1861—5 Ft. 1%” Diam. Galv. Steel Mast...... .82 
aman es Send for quantity prices and complete list 


TELEVISION SUPPLY CO. 
Greenpoint Station Brooklyn, N. Y. 


MA 6-2004 
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a scope pattern while the r.f. and os- 

cillator trimmers are adjusted for 

maximum at the proper dial settings. 

With the equipment already set up and 

operating, it takes only a couple of 

minutes. 
Following is itemized the complete 
treatment given each set: 

1. Return the set to playing condition. 

2. Replace the audio coupling con- 
denser. 

3. Check the filters and bypass con- 
densers, replacing them if neces- 
sary. 

4. Check the over-all gain. 

5. Align the set. 


Clean and polish the cabinet and 
dial. 

7. Replace the pilot bulbs. 

8. Tighten the dial cord. 

9. Re-glue the speaker cone when 


necessary. 

10. Give the customer an itemized bill, 
showing the above. (Let him know 
he’s getting his money’s worth.) 

Sounds like a lot for a little, doesn’t 
it? Actually it is. But it doesn’t take 
long, providing the test setup is right 
and the routine is organized. Addi- 
tional time is saved by having an ap- 
prentice remove and replace the chas- 
sis in its cabinet, clean and polish the 
set, and draw up the customer’s bill. 
We once experimented with the idea 
of letting the technician do only the 
diagnosing while the apprentice made 
all the repairs but this plan did not 
work out chiefly because of the num- 
ber of sets with multiple defects where- 
in the diagnosis of one defect is not 
practical until another defect has been 
repaired. 

Ease of troubleshooting isn’t the only 
advantage in servicing of the small set 
Practically all small sets are delivered 
to your bench while TV and large ra- 
dios must be picked up, repaired, and 
then delivered. The saving in man- 
hours and truck expense is quite an 
item, not to mention the occasional 
deadbeat who lets you re-install his re- 
paired TV, and then blandly informs 
you that he is fresh out of cash and 
would you wait until the Monday after 
this coming Saturday, which is payday. 
This can’t happen in your shop, where 
the green stuff passes over the counter 
before the repaired set budges from 
the shelf. 

To make money with the a.c.-d.c. set, 
the first consideration is speed in serv- 
icing. Running an important second, 
is adequate compensation for each job. 
Most technicians seem reluctant to ask 
their customers for the few dollars 
they have earned on the small set 
while, oddly enough, they think noth- 
ing of writing up a $35 ticket on a TV 
repair. With shop overhead skyrocket- 
ing, no set should pass over the coun- 
ter for less than $4.50, regardless of its 
original cost or condition. If given the 
full treatment described in this article, 
it is worth every penny of that charge 
to the set owner. The average charge 
for the small set should be in the $5.85 
price range. A few small sets will re- 
quire greater outlay in time and mate- 
rial and must bring 6 to 10 dollars. 
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By use of the assembly line, time- 
saving techniques, we find that a tech- 
nician can go through 15 to 20 small NEW for ’5 
sets a day. With an average charge of Gq) 
$5.85, this production permits a gross A matic 1949, 1950 and 1951 
take of between $87.75 and $117. Not . CHEVROLET RADIOS 
bad, considering it is all inside work CUSTOM-BUILT 
and without either truck expense or AUTO RADIOS 1949, 1950 and 1951 i 
the possibility of profit-killing call- | PLYMOUTH-DODGE RADIOS 
backs. Looking at servicing strictly | ' 
from a remunerative viewpoint, if I 
: 4 1 
} had to choose between a daily diet of 1949, 1950 and 195 
: — FORD AUTO RADIOS 
TV repairs or a.c.-d.c. repairs, my com- : 
petitors could have the Milton Berle List Price...........$59% 
addicts. —f- 
f $5995 CUSTOM-BUILT RADIOS 
r | List Price... .cccccccccces 1948-49-50-51 HUDSON 
Packaged Power 1951 HENRY J - 
(Continued from page 63) | ATTRACTIVE DISCOUNTS | = 1949-50-51 STUDEBAKER 
TO DEALERS List Price ..:......$59.95 
| | tist Price..........$59% 
bler” capacitance is subject to twice Each auto radio is s specifically designed to fit all 1949 and 1950 cars shown above and all in- 
ite eal tank Chaeaiene tet Genie be corporate the same outstanding features. . . . Six-tube superheterodyne. Six-volt storage bat- , 
7 : , Bt Carry tery operation. Two dual-purpose tubes. Ei ht-tube performance. Installation in a few minutes. 
450 volt d.c. rating — Sst : 4 
J Cc. rating. : Three-gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent mag- 
A separate filter section was found net dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 Ibs. 
unnecessary as the a.c. component 
; present in the output is negligible. AUTO RADIO meaewars |S SOUIPMENT SOUND PANEL HETERS 
. ° . cho Frequency 
/ It is well to remember that one side SHORT WAVE rect’ Readin “Strom. Br 0-5 RF Amps—Westing 344" $4.50 
e ime ic alraady sz _ Head. R Prediction Scale A DC—Simpson 3.75 
of an ac. line is already at ground CONVERTER eis een ee Sreeittee Gate 0.100 Amps DC_Hoyt me 27s 
potential. If an additional ground is pes RN 0-3 Volts DC—Sun 24° 3.50 
. + . and 10CM Directiona! Coupler 0-15 Volts AC—-GE 3%" 4.95 
desired, one should first ascertain and Spares—Brand New. 0-2500 VoitsDC—Simpson 
ree 2 e i @ SO Radar 10CM Rotating An- With Multi plier 3%" 5§.95 
which side of the a.c. line is grounded. tenna 24” Parabola in Turret O-5KV DCO-IOMADC 3%" 5.50 
This is easily determined by c 2cti | a mm New SO-3 0-150 Volts DC—Hoyt 34%" 4.50 
ag y determinec — cting a > | 010 ampORTABLE METERS | 
é < y. ie series W al r i. mps DC—Weston x 
z nae Aaa ——- ae 7 I “ s er n - 4 unit's 1 Sizes of Crystal Electrodes 0-36-30 Volts O¢~-Weston 28 33:35 
egativ ead and one side o ne a.c. @ Tunes 63 Meters Through 17 PRICES mp DC—Weston 
a M with 100 Amp—Shuat 269 27.95 
( mains. ye HA -y* x; SLASHED sane 0-25 Amps AC Weston 433 37.50 
¢ = ; i” iti j 2 85 1.5-6 Volts A tput- 
| If the lamp does not light, a direct ee ary SA -s 2x2) 870 “ss aetee «STL 26.05 
ground connection may b ade. stall 7C4 
may be made. If as LINEAR POTENTIOMETERS WW 
} the lamp does light, the a.c. cord plug CORRECTED $24 95 15K 8s Ohms Ea Ten 
: must first be reversed before ground- LIST PRICE s : 4 1000 “. - i 
i y j rer or i Thi ‘65 7 
ing the unit. Thereafter note in which CAPACITORS 4.95 oa. : = 2 
it} . rave 1.40 ; 2 y 
position the plug should always be x on URRIGHT MOUNT EA. TEN “45 00 3 So AS 
inserted. orp 400 wx ” 38 . 30 “ a. — ; 33 3 
' . 2x os _—. 600 vos 40 3 = as : 4 4 
\ Conclusion 2x1 MFD 600 vinx “48 “40 120 15 25 35 30 
» 600 » 
A versati — ~ 2 a ‘5 MFD 800 VDt ‘$s 40 b+ = 2 = 2 
A versatile power supply is a dis- 1 MFD wasn NDC 548 (40 4 = = = & 
: * ° Lal . S 5 
tinct adjunct to any amateur station. 4 MFD 50 VDC .45 .40 P+ 100 25 35 «90 
. . ~ - 4 MFD 100 VDC «=—£SS——st«SO 7? 200 25 1.200 «(1 
Numerous applications will suggest 2X.1 MED 200VDC .40 .38 99 500 25 1.20 1.10 
themselves to the user peel 400 vpe «8S SS $8 35 : 3000 3s tie i 
~ . . . .05 MFD 600 VDC .40 .38 73. s0L6GT “eo | 3000 25 1.40 861.35 
Voltages available at the four prong rp scovpe 48 38 | SS Se | 3s toe Ls 
socket are ideally suited for powering MED $00 VDC ge [an | VOCGLE-ROTARY SWITCHES | ist /suice SO AN3ISS 30225 288 
i J . 2 MFD 600 7 F ole ~Posi- Seec- Sha rice wite 
| a 40 watt transmitter. Terminal strip ae 1308 Be 83 88 » “3” MP asy1e" $0.38 | ooo 30 3s 278 
a 05 ) 000 « 4 4 J 
connections may be used for test pur- Noi FitLeo ‘AND GE ovetni fei 3 & te So | 18 60 295 275 
{ poses or supplying screen, plate, and ey soovpe* ‘ss sofe2 8 2 21a" ‘Ss | 750 150 iss has 
s ™ “on . iene 1 MFD 500 VDC .70 .65 *2 8 2 aoa YKVA 20 ,000 5 9.50 —_— 
heater requirements of receivers and 1 MED GOO VDC BS 80 Fes Flash Over — 2.80 | 29/000 5433AC 8.50 — 
other associated equipment. 4 MFD 600 VDC 1.60 1.558 | DPST 3A 250 Volt W/Rard- 5000 13s 
. ° ‘ 5 MFD 600 VIK 1.85 1.80 WETO cocccccsesecs cece . 6000 2.25 — 
The unit described may be dupli- 1-6 MPD 1820 vnc 2.78 2.68 DPDT Center “OFF 1 Thr ar" -——_— — 
- 5 ooo vV™ e e Momentary 20 25Vv ° 
cated with a minimum of time, tools, 2 MrD 1000 VDC 3.68 3.60 SPDT 10A~230 Ya sees = ey 
and e ~ » — rt P 2 MED SOe8 VDE rt Pet br al eon AN3023-2 ‘30 9V@750 MA 2 3.9 
and expense. For those seeking pack- ‘5 MFD 1000 VDC 2.95 2.90 qnanaanananananane Reoand160 Tae. . .93.28 
aged power without recourse to ma- MED. F800 Vie 22:80 12.00 TIME DELAY SWITCHES 6.6V @9.6A. 2000V Ins 2.60V , |, 
chine shop or laboratory, the economy OOOR MPD 15000 VDC 12:80 a2-78 |? MIMyE TS NAC BOS Ene: $00/S30V'@ 108A Cr 5.0/2.5 > 
So : 4 vy» . 3 Oce teen oom VDE in os 12 3O in Wate rproof Metal <« — ee a $ x v2 | 0 < 5 0 2.5 3.28 
size selenium power supply is well ° PAPER 3 Micro Switches Make Contact 350-0-350 @ 120 MA. 5V @ 3A, 
- a 8 MFD 600 VDC $2.25 $2.15 at 40-41-42 Sec. Time De- 6.3V 4A CT 6 . 428 
worth the effort —0- Tobe Filtermite lay 110 VAC Motor. New... 4.80 
° 3x8 MED 600 Vie *2:95 68.00 The reo, Sutteh 50 to re F. CARRY-ALL 
, 650 ¥ ° ° 11 c @ 6 230 VAC @ 
160-160 MFD 150 1.50 1.25 5A Breaks Contact with In- TV and RADIO SERVICE CASE 
2500 erneteeTROUYTigs 0s 21 2030 22 eee $12.50 
| 3e MED. ep |e 8 Ae SPECIALS 
7 > . . 9 rd : +4  - : ake ew ° 
NOVICE CONTEST igor «SURE gS tg | ————aeiavs | SS 808o Gaara. sa8e 
i . ‘ d 50 MFI 50 VDC 50 6.45 a ord for “O54 
HE Hallicrafters Co. has announced -_——— = =. 12 VDC DPPST Allied Controt., 1. | m icon with’ Hydroge : 2/30 
the establishment of a Merit Award ome 24 Vine 3 ‘Pot 8 Amp a. ae aor. ean 
i i 2 C Solenoic -, an »% ona ee 
for outstanding achievement by new ~P Switchettes . 1.75 93-440 MMF ” Varisivie * ‘Gon- 
. ’ 3 Ohms 1230 RMS | 40 VDC DPST-SPDT 1060 Ohm .80 denser 1.20 
novice-class radi i i > - 69G351 -ac DPS - oom 7-100 eDey Variable Condenser .98 
ass radio amateurs. — vnc en | ee eats Da 3 24. F Tapered Rotor 
7. ° . - Cc 9000 ; acts Str’th’s yun 24-7 aperec ot 
Che award will be given to all novices | . : ther Miern f Ameria n Rigwer and ‘Motor’ Gi 6.28 
who between 12:01 a.m., September 8 | [32°,4" 3 2%,> 22200000 Test. | acts ward, Leonard... 3.95 WaHP 115V GOCY 1725 RPM 
| 1951 and 12:00 p.m., September 7, 1952 i anes 6p ene a inp teereg OR E" Girt “Tranamitter “com: , 
. e 22 Dc > s . Ba lloons— ite— 
work all states and have obtained their PO ky epetirtedy ne f puteWire—Lamp ... 24.80 
regular ham tickets. The first ten nov- } TERMS: Minimum order $5.00—Mail orders promptly filled—All prices F.0.B. Boston, Mass. Send M.0. 
| ices to qualify will receive a Halli- * or check. Shipping charges sent C.0.D. 25% deposit required with all C.0.D. ord 
crafters S-76 receiver while all others Prices Subject to Change without Notice ELECTRONIC 
who qualify will receive $25.00 in cash. SEND FOR OUR CATALOGUE SALES CO 
Ihe company’s October ads carry com- Inquiries from Dealers, Schools : . 
plete details. = and Industrial Firms Invited 22 Washington St. © BEacon 2-7863 © Brighton 35, Mass. 
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CLOSEOUT! 


Reg. $29.95 Famous Make 
FM RADIO CHASSIS 


" May Also Be Used as 
FM Tuner 


@ 6 Tubes @ Built-in Ant. 
@ 4” PM Speaker @ AC-DC 
@ 88-108 me 


$ 9 Because of a slight change in design 
we were able to buy a closeout from 
one of America’s best known set 

$13 


makers. YOU SAVE 


EICO KITS 
NEW! VTVM KIT 


Model 

nix 95% 
America’s most popular, top-qual- 
ity laboratory-precision VTVM. 
Trigger-fast service and lifetime 
dependable performance. 15 
ranges, 


Complete Line of Eico Kits in Stock 


Model 425K PUSH-PULL SCOPE .......... $44.95 
Model 322K SIGNAL GENERATOR ........ 23.95 
Model 1040K BATTERY ELIMINATOR ...... 25.95 
Model 360K SWEEP GENERATOR ......... H.95 
Model 625K TUBE TESTER ............... 34.95 
Model 950K RC BRIDGE & RCL come cece 19.95 


Model 145K SIGNAL TRACER 


Replace Your Old TV Aerial 
With Snyder's Amazing New 


TV AERIAL 


Flick of switch 
clears picture 
instantly 


Same Clear Pix 

As Motor Rotating 
Aerial Systems 
Costing Triple 

This Price 

FOR ULTRA FRINGE 


Only $4 G95 


COMPLETE with three 
3* ft. masts. 75 ft. 
3 cond. cable, beam se- 


lector sw., guy ring, Model 


mtg. base & U clamp. “ Tx-s99 

Electronically beams in complete 360° rotatton 
to give clear picture on all channels. You choose 
direction with Directronic selector switch mounted 
on or near TV set. Complete double-stacked ar- 
rays with 18 hi-tensil double-alloy aluminum ele- 


MODEL AX-S99 360° ARRAY 
Same as above, less masts, guy rings $4 §°° 
and mtg. base. . ° 


Snyder's Pawertel 5 uno 


VAG 


TELEVISION 
ARRAYS 


For Fringe & 
Ultra Fringe 


Highly directional and 
closely tuned to each 
channel. Cuts inter- 
ference and noise to 
aminimum. Five ele- 
ments; one folded di- 
pole, three directors 
and one reflector. In- 
dividual array for each 
channel. Specify model 
desired. 


WRITE FOR FREE ‘‘FY1"’ BULLETIN 
Address orders to Dept. RN-12 
or Call MU'berry 2134 


HOLESALE 


RADIO PARTS CO,., Inc. 


317) W 


BALTIMORE 1, 


Baltimore S®* 


MD. 


| Oscillator Radiation 


| (Continued from page 67) 


the results tabulated in Table 4. Al- 
though this particular test was con- 
ducted solely for the sake of obtaining 
relative information as to radiation 
capabilities and hence should throw no 
reflections on the manufacturer of any 
one set, the names were omitted to 
prevent possible misinterpretation. 

The set-up for making the measure- 
ments was simple. All tests were made 
with receivers indoors (due to incle- 
ment weather), with each set placed 
on the same bench, facing the same di- 
rection, and connected successively to 
the same antenna leads. Radiation 
measurements were made from outside 
with an RCA Type WX-1A Field 
Strength Meter at a distance of ap- 
proximately 70 feet. The field strength 
meter antenna was mounted on a tri- 
pod and elevated 10 feet above ground. 
Each receiver was adjusted to Channel 
7 and the fine tuning control (if used) 
adjusted to its normal setting. The 
oscillator output on Channel 11 was 
then measured directly in microvolts- 
per-meter (#v/m) on the field strength 
meter. 

Tabulation of the receiver measure- 
ments brought out two important facts. 
First, and possibly the most important 
from a practical standpoint, is the fact 
that all the radiated signal strength in 
the tests was picked up directly (by 
air). Use of the battery-powered field 
strength meter automatically ruled out 
the possibility of pickup through power 
lines. (In actual practice, a certain 
amount may be transmitted in this 
manner, but usually not to such an ex- 
tent as noted in the Table 4 tests. 

The second fact is the importance of 
shielding in reducing oscillator radia- 
tion. Set (A) had no shielding between 
tuner sections, while set (E) had a 
well-shielded inductance-type tuner in 
which individual gang sections were 
isolated rather effectively. Set (F) 
employed a new-type tuner in which 
the gang sections of the selector switch 
were individually shielded and the os- 
cillator section effectively double- 
shielded. Note the results in the radi- 
ation figures. 

Note also the effect of the antenna 
system in increasing or decreasing in- 
terference, particularly in tests 1 and 
2. The gain of the Channel Master 
“Di-Fan” was higher than that of the 
folded dipole, hence increased the 
amount of direct-line interference. This 
bears out the previous statement that 
the greater portion of the radiated sig- 
nal normally is received through the 
antenna system. This statement seems 
to be contradicted in tests 4, 5, and 6, 
where radiation with no antenna con- 
nected is approximately the same as 
with the inside antenna (test 3) at- 
tached. In these cases, however, the 
oscillator coupling and short ribbon 
section from the tuner to antenna ter- 
minals are acting as an antenna or 
Signal dispersing element. Efficient 


shielding and isolation of the oscillator 
section from the antenna circuit would 
result in a tremendous reduction of the 
radiated signal. This was borne out by 
the test involving receiver (F). 

Since the first test proved the im- 
portance of a good antenna system, a 
succeeding test of several popular types 
was made. The results appear in Table 
3. Again, note that the gains are rela- 
tive and do not nec camaaiie represent 
the actual gain of the individual an- 


tennas. The front-to-back ratios of 
three similar “Di-Fan” antennas, for 
example, varied widely. While this 


may be correct, it was felt that vary- 
ing conditions in the field would cause 
a tremendous change in characteristics 
and therefore should not be taken as 
the official or representative figures. 
The point to be made, however, is that 
under the same conditions for each an- 
tenna, the characteristics obtained 
were those shown in Table 3. (These 
comparative readings were taken only 
at 195 mc.). 

After studying the front-to-back ra- 
tios, gain, etc. of the various antennas, 
it will be apparent that no single type 
can be chosen as the antenna. Note, for 
instance, that the double-V, double- 
stacked antenna (test 7) has the high- 
est gain of the group (4.8 db) except 
the 5-element yagi (test 5) but has a 
front-to-back ratio of only 2:1. The 
Di-Fan” (test 2) has a gain of 3.0 db 
and a front-to-back ratio of 8:1. This 
feature is desirable if the interfering 
signal is coming from a point behind 
the receiving anterna. 

The effect of center stubs in a “Di- 
Fan” arrangement is shown in tests 
10 through 13 (Table 3) (see also Fig. 
1 and notes 7, 8, 9 and 10 in Table 
3). For Channel 11, the gain, as well 
as the front-to-back ratio, is improved 
by using short center stubs on the 
driven elements and long center stubs 
on the reflectors. The long reflector 
stubs seem to provide slightly better 
rejection to undesired signals from be- 
hind, particularly at 195 mc. (Another 
point of possible interest—as the gain 
of a particular antenna is increased, 
i.e., if stacks, directors, or reflectors 
are added, the front-to-back ratio may 
be decreased. This fact may be helpful 
in selecting the proper array or in 
making alterations for a particular 
installation). 


Interference Remedies 


Here are a few corrective measures 
which have been tried locally. In some 
cases results have been satisfactory; in 
others, the same measures have been 
totally ineffective or only partially suc- 
cessful. 

1. Wave Traps. Either the high-“Q” 
tunable type or the 300-ohm twin-lead 
stub are successful in some cases, ab- 
solute failures in others. Usually not 
very effective if interference is very 
strong, since trapping out the unde- 
sirable signal also takes out most or 
all of the desired signal. 

2. Antenna Installation. Many cases 
of interference were cured by installing 

good antenna system and orienting 
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it for best compromise between best 
picture and lowest interfering signal. 
Shielding the lead-in and grounding the 
shield near the set often helped. 

3. Orientation of Offending Antenna. 
This is one of the most effective means 
of eliminating interference in cases 
where the radiated signal is being emit- 
ted through the antenna system. If 
tests can be made with the owner of 
the offending set, it will often be found 
that turning his antenna very slightly 
will clear up the interference. Along 
these lines, the affected set’s antenna 
may sometimes be relocated several 
feet to one side of its original position 
with the same results. 

4. Grounding at the Affected Re- 
ceiver. Interference in some cases has 
been eliminated by grounding the chas- 
sis of the affected set with #8 alumi- 
num wire, using as short a lead as 
possible. In one particular case, inter- 
ference on an Admiral was eliminated 
by this method when wave traps were 
not successful at all. NOTE: Make 
sure the chassis is not “hot’’ before at- 
tempting grounding. If not certain, 
consult the circuit diagram or contact 
the local set distributor. 

5. Shifting the Intermediate Fre- 
quency. This has been effective in 
some cases locally, not so in others. In 
particular receivers, a shift of 1.0 mc. 
was sufficient to move the beat-fre- 
quency out of the video channel; in 
others, shifting the if. was out of the 
question, since tests had indicated a 
shift of 3.0 mc. or more would be re- 
quired. In the latter case, it was nec- 
essary to resort to one or more of the 
above methods in order to effect a 
remedy. 

It would be interesting to hear from 
technicians in other localities as to the 
methods they have most successfully 
employed. Possibly a mutual exchange 
of ideas through this magazine or in 
subsequent articles would help to curb 
a type of interference which is likely to 
grow progressively worse. 
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ADJUSTING HV TRIMMER 
By M. KALASHIAN, W1NXT 


7 point of maximum d.c. output 
voltage is not always the optimum 
setting of the trimmer condenser on 
the r.f. power supplies so often found 
in the 7-inch and some of the larger, 
inexpensive television receivers. 

This setting of the condenser will 
usually result in intermittent operation 
in that the circuit often refuses to oscil- 
late immediately when the set is first 
turned on. 

The best way to set this adjustment 
is for maximum d.c. output voltage 
consistent with continuous circuit 
operation when the cap of the 1B3 high 
voltage rectifier is touched with a screw- 
driver to draw an arc. To simplify this 
statement: A point of maximum d.c. 
output voltage will be reached by ad- 
justment of the trimmer, but by touch- 
ing the cap of the 1B3, the circuit will 
stop oscillating. Then back off on the 
trimmer until touching the 1B3 cap 
will not stop the oscillation. 
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Christmas Gift SPECIAL... 


CIAL MILITARY 35mm SLIDES 


WITH BRAND NEW 
Viewer FREE 


OF ANY EXTRA COST! 


@ 50 Brand New 35mm B. 

& W. authentic U. Army Air 

1 . TANK Force recognition slides of 
military equipment of many 

RUSSIAN 1-34 nations—for only $3. And with 
each set you get a New BIG VALUE slide Viewer ab- 
solutely FREE of any added cost! Gov't. surplus 


slides, each heavy 4-ply mounted, numbered, and fully 


identified. Slides come in sets of 50, available in 


choice of any of 3 classifications: 1. NAVAL SHIPS— 
2. MERCHANT SHIPS—3. ARMORED VEHICLES, When 
ordering, specify which classification is wanted. Set of 


50 slides, 


paid in U. 
A SENSATIONAL BARGAIN — Only $3.00 


METERS: 


Nd classification—plus F REE Viewer—post- 


0-150 Volt, 400 cycle, 2%" Rd. ........02006- $3.95 

0-5 Amp. AC, 3” Rd., 0-75A Scale.......... 3.95 

0-5 Milliamp DC, 2%” Sq., 0-5 Scale........ 3.95 

0-1 Milliamp HC, 2%” Rd., 0-150 Seale...... 3.95 
0-15 & 0-600 DC 


0-500 Microamp, 2%" Rd., 
ale 


WOE BEES oc cccccccccssccccccescoccoccsess .95 
TUNING METER 1-70B Reverse Scale, Weston 
#606 for Compass Control Boxes........... .95 


OVRAOTORSs 


DYNAMOTOR 
And BLOWER 


® Volts DC input, 
output 450 Volts 60 
MA., 4500 RPM. At 
6 Volts DC input, 
output 260 Volts 65 
MA., 3000 RPM 
Price ...... $4.95 
INPUT: OUTPUT: STOCK No.: PRICE: 
12 Vv. DC 220 V. 70 MA. DM-24 $6.95 
12 Vv. pc 220 V. 100 MA. DM-18 4.95 
12 or 24 V. DC 440 V. 200 MA. & 
Vv. 100 MA. D-104 9.95 
14 V. DC V. 150 MA, DM-375 8.95 
14 V. DC 330 V. 1385 MA. DM-330 7.95 
14 V. DC 500 V. 500 MA. PE-59 14.95 
12 or 24 V. DC 275 V. 110 MA. USA/0516 3.95 
Tell Us Your Dynamotor, Inverter, & Motor Needs! 
AERIAL WIRE—HEAVY DUTY 
WIRE RUBBER COVERED 
Aerial Wire— ] 2/216—20 Ft. Length.. $1.25 
> a «| 2/#12—10 FY. Length 1.00 
Phosphorous} 1) 2¢—Shicided, 15 Ft. ...--- 1.50 
Bronze #16] 1/%6—shielded, 7% Ft. .... «7 
Stranded. 200 Ib. ] 1/#2—Shielded, 8 Ft. ..... 1.00 
test. Weather- | 1/#8—Cotton covered—Per ro 
x ” DR acusastouse<ceuénocene 
preet. E50 Seat ~~ 500 Ft. #20 Cotton covered strand 
Reel, RL-3 with} ¢q@ and tinned, in 9! . lengths 
Clips ...$ 1.50] 500 Ft. (Ass’t. colors) soesese $3.9 


3/4 RPM ANTENNA ROTATOR MOTOR 


High torque, reversible motor— f =~ 
operates directly from 110 ver | 


60 cycle by use of condenser. 
Light weight, quiet running, 
ruggedly built, positive stop, 
easily mounted, Normally oper- 
ates from 110 Volt 400 cycle 
Complete—with in- i i 
structions, NEW.. 4, 95) 
10 MFD 400 
$1.00 


Volt 


Cond., 
SPDT Switch: 35 


GUY CABLE 


Regular Aircraft Control Cable, %."%—7x7—49 
Strands galvanized weatherproof. 920 Ib. Test. Ideal 
for television or radio mast guying. Non preformed, 
Prices 


234C per Ft.—1000 Ft. or more: 2446 per Ft. 


6-VOLT POWER SUPPLY 
VIBRATOR TYVPE—6 Volt DC 
DC 50 MA, filtered w/tube 
Price 
VIBRATOR TYPE—6 Volt DC 
DC 50 MA.—not filtered 
Receiver operation as 
Size: 44%"x4\"x3%" 


output 230 Volt 


6%4"x4"x5 4” 


input ; 
Size: 


input; output 230 Volt 
w/tube. Ideal for Command 
receiver is filtered internally. 


SEND IN YOUR ORDER TODAY! 
Address Dept. RN . Minimum Order $2.00 
Prices F.0.8., Lima @ 25% Deposit on C.0.D. Orders 


FAIR RADIO SALES 


TRANSFORMERS AND CHOKES: 


TRANSFORMERS 

110 VOLT Sec. 6.3 V. 1 Amp. ..... 

60 CYCLE Sec. 24 V. % Amp. 

PRIMARIES Sec. 24 V. 1 Amp, ...... 1.95 
CHOKES 


H-115 8 Henries 500 MA Filter, 5000 V.Ins..§ 10.95 
H-121 13 Hy. 250 MA Filter, 1500 V. Ins... 4.95 
H-412 4-12 Hy. Swinging, 300MA, 2500V.Ins. 4.95 


WHIP ANTENNA EQUIPMENT 
MAST BASE—INSULATED 
MP-132 BASE —as illustrated at left, 


i” heavy coil spring. 2” insulator. Over- 
all length: 11%”. Weight: 2% Ibs. 
rice 


MAST SECTIONS FOR ABOVE 


BASE Tubular steel, copper coated, 
painted, in 3 foot sections, screw-in type. 
MS-53 can be used to make any length, 
with MS-52-51-50-49 for taper. 

Price for any section........... 50c Ea 


-_ 
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BC-223 TRANSMITTER 


30 Watt Transmitter with Crystal or MO control on 
four pre-selected channels. CW, MCW cover frequency 
range 2000-5200 KC by use of plug-in coils. Complete 
with tubes and choice of one Tuning Unit (listed 


low), Less Mtg. Prices: NEW: $32.50. 

USED (Gov't Reconditioned)............. 26.50 

CABLE—Trans, to Power Supply. - $2. 90 

TUNING U wat TU-17—2000-3000 TU-18 

2000- 4500 KC.: 1-25—3500-5250 KC. $3. 50 EAC ‘H 
re von & TU! KIT 


VIBRA 

TT occconnense tenensh 

> BX POWER SUT Y BC 

2 24 Volt input; output 475 Volts 150 MA, 
k 


N 
SPARE TUBE KIT in metal box, f/BC 
OPERATING MANUAL for BC-223AX.. 
SHOCK MOUNTING for PE ee 
ont MOUNTING for BC- 
TRANSMITTER 
‘tront panel or meters. 


~ ne 
Price—As 


BLOWERS: 


115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 24%” intake; 2” outlet. 


Quiet running. Motor size: 
2%"x3%". NEW—not Gov’t 
surplus. 


Order No. RN-520. $7.99 


DUAL BLOWER—Same as RN-520 above, ex- 
cept has blower assembly on each side of motor. 


Gatler We. BI-BOB. «..0cccucescccessoess $12.95 
What'll You Have? 
BC-230 Transmitter, with Tubes............ S$ 4.95 
R-1/ARR-1 Receiver f/conversion to 220 MC, 4.95 
AN-104A Antenna—100-156 MC.........+0+ 2.00 
AN-117 Whip Steel, 6 Ft........c0s.seseees 1.50 
AN-109A Whip Steel, 5 Ft. w/Base......... 1.50 
AT-37A/APT Stub—113-150 MC..........0. 5.95 
AS-27/ARN-5 Ram's Horn, 110 MC..USED: 5.95 
FL-8 Filter, 1020 cycle Audio Filter..USED 1.50 
Leg & Seat Assembly for Hand Generators... 3.50 


CD-501 Cord for GN-45 Generator. 


C-87/ART-13 Contret | ie. f ‘a0 13 Tr 

6.95 2D: 
CD-318 Cord f re.. or Lip Pi dccenwes .69 
CD-307 Cords 65” w/PL-55 & JK-26......... 99 
CD-604 Cord w/C-410 Trans. & PL-54 Plug.. .89 
Head & Chest Set w/Plug for EE-8...USED: 2.95 
Microphone & Headset, Dynamic type f/ MAS tK 

Il: NEW: = D: 1.95 
TUNING UNITS for BC-375-191: A. 

BO, WO, GE Bau ccvcccccccccccesecs Each: 3.95 
TA-12B Transmitter w/Tubes........ USED: 29.50 
RA-10 CA or DA Receiver w/Tubes...USED: 17.95 
BC-605 Amplifier..NEW: § §.9§ USED: 3.95 
BC-347 Amplifier w/Tube. 

NEW: 2.95 USED: 1.95 
BC-709 Amplifier..NEW: 4.95 USED: 3.95 
BC-434 Control Box 

NEW: 8.95 USED: 5.95 
BC-732 Localizer Control Box 

NEW: $2.95 USED: 1.95 
MC-211 Right Angle Adapter f/MC-215...... .50 
MC-215 Tuning Shaft for 274 N—96”........ 2.00 
7 ry Tuning Shaft f/Radio Compass— 

obbdeeeeracessaeepuesasebosenacnene 3.95 

sal yi 'Fairle BO cccccccscejesdecccocecesses 1.00 
BC-455 Comm. Receiver, 6-9.1 MC...USED: 7.95 
BC-457 Comm. Transmitter, 4-5.3 MC.USED: 5.95 
BC-458 Comm. Transmitter, 5.3-7 MC.USED: 5.95 
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zAT LAST! TV RECEPTION: 
UP TO 200 MILES: 


ON ACTUAL FIELD TESTS WITH 


NEW DX630 CHASSIS 


x will operate in fringe areas or in localities 4 
“7 remote from TV broadcast stations 
7 up to 200 miles. 


KAS 4 MICROVOLT SENSITIVITY—10 times any 
other TV receiver. Will pick up distant stations» 
x Without use of boosters or special antenna arrays 
—and with less noise. Will operate any tube in-% 
excluding 24”, greater brilliance, improved keyed » 
AGC circuit, Teliminating flickering and fading). » 
x Uses the best materials with a high factor of 
xsafety to insure trouble-free operation, STD.» 
KRTMA GUARANTEE free replacement of defec-% 
xtive parts or tubes for 90 days. Completely fac-» 
ktory wired chassis ready to operate with 12” P.M.% 


* 
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x Price including UES FOR. ...0.05000 $ | 38.95% 
. TELEVISION PICTURE TUBES * 
Standard makes, 6 months guarantee, all pricest 
; include 10% excise tax. (See ad for prices.) * 
eo * 
- TELEVISION CABINETS 7 


x We have a large variety of table model, consoles* 
Kand combination cabinets DESIGNED TO PLEASE 
Kthe most discriminating tastes. Beautifully fin-% 
Kished, mostly handrubbed available in mahogany, 
Kwalnut, and blond colors. Table model (outside * 
X dimensions 23%" x 24” x 24”) price in mohogeny 7 
or all sizes up to 20”, heaps 
Kmask, and 10% excise tax.. $34. 95% 
KExtra for glass. $2.75% 
x Consolette cabinet of beautiful design made of 
the fi finest veneers and good finish. Size 39" highy 
x 24” wide x 22%," deep finished. In mahogany 
or walnut. Cut for 630 chassis with 12” speaker, 


will take either 16, 17, or 20” tube. 
«Price including mask and excise tax. $43. 95% 
$2. 734 


Extra I dct ck aieioakuephinedadrusintnd ai 


x For the various other cabinets in our large selec-* 

Ktion we will furnish photos and other NECESSARY # 
KINFORMATION, ON REQUEST. New Dumont* 
K conversion kit—see copy. 


TELEVISION COMPONENTS 


Television 630 chassis pan all socket, transformer 
etc. holes punched made of sturdy cad- $3 95 
mium plated steel. Size—i6" x 17” x3!/2”. ° 


TELEVISION PICTURE TUBES 
Standard Brands 


SIX-MONTH GUARANTEE 
K12'/." (Black Glass 16” 

Beck $23.95 Round (Black). $34.50% 
KGiass 14” R Glass 16” Rec- 

tangular (Bik. $23.50 tanguiar (Bik) $34.504 
x ie it MEUELD. .... sceccencsvccetane $31. 95 4 
ae an ener gu bessbeabaen $39.95 » 
e20"' Rectangular (Blik)..................... $39.95 


Se SONNY CED rccccccvecsacvacwe 
K24"' Metal ; 


o 
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New—DuMont True Focus Conversion Kit 
i Convert your old set for even focus over entire screen! 
— t 70° Yoke, Model Y2A1—distributed 
wind y= oegeccsecns 6.5 
DuMont ° Flyback Transformer Mode! ‘WiAi. 6.5 
DuMont L:nearity controi—for above units 7 
K Dumont Width Coil for above units 


RTELEVISION COMPONENT SPECIALS 
"Faster Than Hotcakes!"’ 


a s how these original 13-channel RCA Tuners# 
mare selling. Uses 3—6J6 tubes. Sold as * $3. 95% 
Kis, less tubes and dial, only 


KNEW DEFLECTION YOKE RCA 201DI, 
Kwith network, only 


ere eeerrele S 


KNEW FOCUS COIL 240 Ohms, RCA * 
Ktype 202D! only $1.25% 


KNEW PM/EM FOCUS COIL, 
x winding only 


PO IOI IOI Prwrwwwe" 
"= ¥* ¥ xe . 2.2 2 4 


x. All Merchandise Subject to Prior Sale. All Prices 
Subject to Change without Notice. 


4 WRITE FOR COMPLETE CATALOG EA-2 


-EDLIE ELECTRONICS INC. 


x 154 Greenwich St. New York 6, New York 
Se eee e eee ee eee eee eee eee tt aus 
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Work Seven Bands 
(Continued from page 71) 


bands as well, so if there is any way 
to do it, by all means put up the full 
103 foot legs. 

For 2 meters and 6 meters the an- 
tenna is so long that it is bound to be 
fairly broad tuning—so you can feed 
it by plugging a short additional 
length of feeder into the proper jacks 
—and then cutting this additional 
feeder to a length which gives satis- 
factory loading on the frequency used. 
Of course, if you plan to do a lot of 
moving around in frequency, an addi- 
tional tuning unit would be advisable. 
It can duplicate the plug-in coil por- 
tion with a smaller variable condenser 
and coil. 


Results 


On the bands on which the antenna 
has been tested to date its practical 
performance in every case has exceed- 
ed the theoretical performance. On 
10 meters, for example, distant sta- 
tions report a gain of from 8-10 db 
on the “Vee” over either single leg. 
The single long wires will whip a 
doublet at the same height to death. 

The directivity is very pronounced 
and checks out with the theoretical 
directivity in switching from one leg, 
to the “Vee” beam, to the other leg. 

How does the antenna compare with 
standard parasitic arrays? There are 
too many variables to give an answer 


to that one. But it is the writer’s 
observation and opinion that the 
“Vee” beam with the 103 foot legs 


will perform alongside a good 3-ele- 
ment beam at modest height and will 
frequently edge it out on reception. 
The only theoretical justification for 
this lies in the greater “antenna effi- 
ciency” which is gained from a long 
wire antenna with its much larger 
surface exposed to the incoming waves. 

On 20 meters, the gain is less, of 
course. But the “LB-Vee’”’ is still just 
about as good as a two element beam. 
It is bound to be more popular with 
the neighbors! —30— 


Construction details on antenna feeder. 


ANT. INSULATOR 


UNIVERSAL 
JOINT 
(SEE TEXT) 
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“Engineers and Pur. 
schasing Agents hove 
~ been vufing RADIO'S 
MASTER for over 15 
tyeors and no doubt, 
seen it 


retail price, you 
too, can have the In- 
* dustry’s ONLY Official 
Buying Guide. 

You will be amazed 
to see all the informa- 
tion packed between 
the hard covers of 
this 1100 page book. 


@ 1100 poges. 


@ Over 75,000 items, There is no other 
@ Over 7,000 illus. method of cataloging 
trations. fens of thousands of 

| @ Fully indexed. products with com- 
@ Hord Covers plete descriptions, spe- 
@ Size 84%" x 10%". cifications and illus- 
trations — all fully 


indexed ond cross indexed. It contains about 
90 per cent of the industry’s products offering 
you the widest assortment possible. Yes - - - 
it’s really an education just to have RADIO’S 
MASTER. 

Furthermore, you will like RADIO'S MASTER 
because it will save you time and trouble in 
collecting loose literature and small catalogs. 
From its pages you con specify, buy and sell 


py confidence. -_ 

t your ¢ 

at the on a ' Scaea $1 95 
10% CASH WITH ORDERS 
LMO RADIO CO. 


509 ARCH ST. & 6205 MARKET ST. 


. Philadelphia, Pa 


6th & ORANGE STS. * Wilmington, Del 
4401 VENTNOR AVE. °* Atlantic City, N. J 
1133. HADDON AVE. * Camden, N. J 


EVERY 
RADIOMAN 


Can Use These 


[1% 


Eve ~¥ Rss : 


u'll use and bene fit from 
tn e experience xperts 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiers; 


Te 
vores in Osciliators; ow 

» Test Radio Parts—and it's 
ant yours—FREE! No obli- 


gation 
POSTCARD FOR YOUR 


ey FREE COPY TODAY! 


SEND COUPON OR PENNY 


FEILER ENGINEERING CO., Dept. 12H1 

i 8026 N. Monticello Ave., Skokie, Le 
(Su b of Giceem 
ase RU SH my FREE ae of How to Siniplify 

nein “Repai rs i 
4‘  PPPOTUTT TILE TOTTI T TT CLT i 
1 AGGTOSE .. ws cer ceeseceseessseseessrseessees 

GP cccssceovscecceceses Zone . State 


‘ lo oe oe ee ee em: 
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Mae’s Service Shop 
(Continued from page 71) 


SEE LEO FIRST FOR 


* 

sell for a price that will allow them 
to compete with the vacuum tubes they te rs 
replace. In order to secure these im- 
portant advantages, some degree of | can SAVE you money... Liberal Trade-ins 
longevity must be sacrificed. But look 
at this graph of the voltage output of 
a typical selenium rectifier running at 
full rated current and voltage at an 
ambient temperature of 45° C.,” he said 
as he tossed a sheet across to Barney. 
“Notice that at the end of 8000 hours 
of continuous operation the voltage 
output is down only about 3%. Those 
8000 hours would represent about six 
or seven years of operation in an aver- 
age TV set.” ‘ 

“What makes a selenium rectifier New SR:75 TRANSCEIVER SX-71 RECEIVER 
go bad?” Barney asked. 

“Well, all selenium rectifiers under- 


Receives on 540 Ke through 32 Mc | Double Conversion sharp selectivity, 


go some ‘aging,’ which shows up as a — Transmits on 10, 11, 20, 40, or | plus built-in NBFM at moderate cost. 
gradual increase in the forward (con- 80 meter bands. 5 tubes plus regu- | 11 tubes plus voltage regulator and 
ducting) and the reverse (blocking) lator. Housed in grey steel cabi- | rectifier. Low down payment. 
resistances. The end effect of this ag- net. Shipped with coils, less cry- R-46 Speaker $19.95 
ing, which may continue for as long as stals. Low down payment. 

a year before it stops, is a gradual 

slight decrease in voltage output. With NAME YOUR TERMS * LOW DOWN PAYMENTS © PERSONALIZED SERVICE 


a resistive-inductive load, this decrease 


in voltage will have a normal value of HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 


around 5¢ c. With the more commonly- SE og say 4x ak Ge $49.50 S$-72 Portable ...... $109.95 

} used capacitive loads, the drop is less. S-40B $99.95 $X-62 289.50 

{ However, if the current rating of the 2 a AG oe $49.50 — ee $ ° 
unit is exceeded for a considerable | [| ¢- an -§ ssn cn 2 MTOR once sesseses $89.50 


length of time, or if the temperature S-82 ... .$49.50 S-76 .... $169.50 R-46 Speaker . . . .$19.95 


is allowed to go too high say above F 
85° C.—this aging process is greatly REFERENCE MAP 25¢ JUST OFF THE PRESS! 


accelerated and aggravated.” 


pate . . . wore Orssevers = 
Then a partially-shorted input fil- | —a WRL 1952 CATALOG 
| ter condenser could damage a rectifier , Send for your copy today. Con- 
{ pretty quickly, couldia’t it? Barney tains everything new in radio and 
offered. “It would probably be just | television. Jam-packed with bar- 
good insurance to renew the filter con- | gains. leo |. Meyerson, WSGFQ 
. . | 
densers when replacing a selenium rec- | 
- | e 
tifier. I can see that another way to CU on 10-20 & 75 Meters £0680 
shorten the life of a rectifier would be NEW LOG BOOK 25c 
to crowd it back into a corner of the For "Pail cSfumn fog tating ti" bind. 
*hacci , - ; , ava ec 5. quired info ill accommodate 525 sta- 
} chassis where it would not have suffi tious. | '1Q" signals. ‘phonetic alphabet, § WORLD RADIO LABORATORIES RN-12 1 
} cient ventilation to carry off its own ' see Weet Grossway | 
OUNc uffs, towa 
( heat. I have seen many of them PHONE 7795 € WRITE—WIRE © pinoce send me: i 
mounted in just such spots. But tell (1 Redio Map [ SR-75 Info i 
me: does a rectifier lose some of its | (1) New Catalog O) SX-71 Info t 
sock just sitting on the shelf?” Ui) C) Used Equipment List [) New Log Book 1 
) “They do age to some extent under | RA. ie ay adio Nome ......+.. te sent e ees te teeeee I 
shelf-storage conditions,” Mac admit- LABOPATORIES / mcORPORATEO I a il gilts ae ee ' 
ted; “but unless the storage period be- | COUNCIL BLUFFS. ~ iowa en oe | ERE : 
comes excessively long, say a year or a 
longer, there should be no permanently . 
harmful effects. They should be stored | No Experience Needed To 
ina reasonably cool place that is not RADIO and TELEVISION ELECTRONICS PRINT YOUR OWN 
too humid, but no other special precau- Thorough training for men and 
tions need be taken with one single women in all Technical phases POST CARDS 
: os New Classes (Day & Ere.) Start 
important exception: selenium rectifi- NOVEMBER 30, 1951 
\ ers should never be used or stored ae ee Sere a oH or The GEM STENCIL DUPLI- 
acne ee on = wr sanaaan or Free Catalog write pt. RN-! CATOR saves money... gets 
| where me! cury Vv apo! S are prese nt. RCA INSTITUTES, ENC. results quickly! Hundreds of 
Mercury is pure poison to these units. A Service of Radio Corporation of America uses for every type of business 
"We ‘ “aka Yr > —. aine 350 West 4th St., New York 14, N. Y. and organization. We ship the 
Even a broken thermometer contains GEM complete with all cupplics, 


Guide Board for accurate printing 
and 60-page Book of Ideas at the 
special low price of only $8.50 

(a $15.00 value) 21st Year 


FREE TRIAL OFFER 


“T never can figure why they get as 


hot as they do,” Barney mused. ‘Most “oy BATTERY RECORDER 


of them only have a five volt drop 


enough mercury to be a hazard.” 


seneee. 


° TTER 
| across them even with a 100 ma. load. WALKIE-RECORDALL ° tccnoen-riaveacn Ree — 
> : —— 2 : “oa Contin Ss. pe ent dexed recording a se the GE at our expense! SEND NC 
! When you use this information to fig- only Se per! hr. Instantaneous. ermanent play bac 2 MONEY. Write and cunghete PEM outht will be 
‘ ure out the I°?R losses, you come up tures. dictation, oy phone & sales talks: while sent you postpaid. After ten days, send us only 
. wa ing riding or n ord. osed briefcas | o s 
with about half a watt, but I know with “hidden ‘mike’ Wirite tor Detailed ‘Literature. | ree ee Seno 
there is more heat than that thrown MILES face ninsthe tell co., INC BOND EQUIPMENT CO. Dept. 52 a 
off.” NY = 6633 Enright * St. Lovis 5. Mo. i 


December, 1951 149 


AUTUMN SALE 
ALL PRICES CUT TO BONE 


Don't Buy Tubes until you get our prices. 
Quantities Limited. Prices Subject to Change 
Without Notice. Low Prices. 


RADIO & TELEVISION TUBES 


These prices apply only on orders for 12 or more 


tubes. Orders tor less than 12, write for quotation. 
1B3—$1.33 6BA6—$ .72 6X4—$ .60 
1L4— .80 6BA7— .96 12AT6— .75 
1R5— .80 6BE6— . 12AT7— 1.16 
1ss— . 6BG6— 1.92 12AU6— 1.00 
1T4— .80 6BH6— .80 12AU7— 1.20 
1U4— .80 6BQO6— 1.28 12AX7— .96 
1U5— .72 6CB6— .80 12BAé— .90 
3904— .88 6CD6é— 2.75 12BE6— .9 
334— .80 6C4— .66 19BG6— 2.40 
3V4— .80 6S4— .72 9T8— 1.16 
6AK5— 1.56 6SD7— 1.16 25B96— 1.28 
6AL5— .80 6SK7— .90 25L6— .72 
6AQ5— .80 6SN7— 1.10 35C5— .80 
6AT6— 6T8— 1.28 50C5— .80 
6AU6— 1.00 6V6— .90 117Z3— .75 
b6AV6— 6W4— = .72 
All Other Types at Vast Reductions 
Westinghouse Kuprox fotige 0.64 Amp. 28 
Volts. Reg cial. ... cs. ccce $1.95 
TUBE SAL — # 2A7- 35. 2. ab: 31-56-57. No 
__ Mixed Ass st. 6 of A 4 TYP@. «+s sseserees 2.25 
12 BRAND NEW 10” zadiee RECORDS—Ass’t. 
Jazz—Popular, Please specify. .....---++++ $1.79 


Singie Pole—10 Pos. 2 Gang Switen coucooceese 29c 


FRESH EVEREADY BATTERIES 
IN STOCK FOR PORTABLES, ETC. 


‘e'—'A’ ‘B’ mee 7 ‘A’ Batts. 


756 a. 
950 Flash Celis. 48 


3 Ft. 5 Wire Shielded Cable with Amphenol Connee- 


BOM, co ccccccccccccccccecccccccesese 8 for $1.00 
Signal Corps Phones—2 M. Ohms (8 M. Ohms 

DP ser eeresereeesesesssseeesesseee $1.00 
< Ft. Ext. Cord (and Plug)......ccccccecvecs 40c 


2 MFD—1000 V Upright Bottom Lug Oil Cond. .89c 


TOBE VeStL AR ELECTROLYTICS 


20-20 MFD. 150 V...49¢ 30-30 MFD. 150 V,..S7e¢ 
40-40 MFD. 150 V...S9¢ 


Low-Loss Short Wave 
Lock Type Air Trimmer 
Variable Condensers 


3 GANG T.R.P. 
VARIABLE CON- 
DENSERS 


8 Pi.—12-15 Mmfa. .12¢ | ‘200385 Con. 65¢ 


7 Pl.—25-30 Mmfd. .15¢ 


SY 8 Pi.—30-35 mmsa. .16¢/-P.D.T. SLIDE 
14 Pl.—56 Mmfd..... ane 
SWITCH ....35¢ 
4 PR. WAFER (A Ag them, & ” per C. each...... 3c 
5-6 PRONG WAFER SOCKETS.......... 2.50 per 


100 iy ° ners s- Se? 
’ On UND PoveNtiomeren. 
30 He riLTER "CHOKE ‘SyreD re 3 
UNGHIELDED 2... cece esses ersecceress 3 tor 
000 ohm Wire Wound Rheos $i per doz 
CARTER WIRE WOUND C. a VARIABLE 20 OHM 
MESISTORG 2... cee cccccccceresesss 8Sc per doz. 
PIEZO CRYSTAL HOLDERS. 
12 for $1. 00—S6. 00 per hundred—$50.00 per 1, ooo 


RCA Band Switches— 
3 gang, 3 pos. 3 band.30c 6 gang. 4 pos. 4-5 band.40c 


Trimmer- Padder Agst.—all isolantite—singies, dual; 
triples—100 asst. pieces.......+---+0+++++5 $2.28 


Philco push | button Rotary Switch Double Pole. .35¢ 


ATTENTION: Prospectors. Explorers for Hidden Treasures! 
Construct a U.S. Army Type of Metallic Mine Detector 
Amplitier. Amplifier unit 2 * (less tubes and bat- 
teries) with cables, headphone —s and jack. 

wiring diagram. Type AN/PRS 33 


RCA Ass't Mica By-Pass Cond. »2e8- 


or? Gang Push Button Switch... .... ce cene 
DRil.L.ED CHASSIS FOR os ee 5°x10"xllg”. .25¢ 
PHONE JACKS—OPEN & ClO AUTO. ...eee .18¢ 
EMY SPEAKER VO. C ONTROL =60 OHMS..... shee 


SALE— oo REC ORD ALBUMS—12”—3 comp. 15c: 
10”—3 — 4 comp. 20c; 12 _comp. _ 69e 


6 6 Prong Amphenol BOGS. cc ccccesecs $4. oo per C Cc 


AMERTRAN FILAMENT ~TRANSFORMER—6.3_ v. 
Amp. Encased Isolantite Terminal Posts. 


VULCAN HEAVY puTY 100 WATT § SOLDERING IRON. 
Built for U.S.N.—Brand lew—Eaquiv. sells 
__ 38.5 BO. ccccccccccsccssecsecs OUR PRICE $2. $s 


AMERTRAN aAuDIO De tah sg  ~ pamper 
_@ 15 1 3 6-1 Rat 


10.000 
$1.49 


5 MA: Sec. 300, 6-1 Ratio. .......«+-. 
AMERTRAN nee AUDIO XFORMER—Pri. 600-10.- 
GOO OME .ccceecececesseeesssceseses $1.00 


156-1 RATIO VERNIER DIALS—4 in.. % in. Hub. 35e 


ar VOLTAGE NOISE en vengs in po 
een Radio and Elec. 35 


SEARING AiD GonBG—havectment of 12 for... 0 
BY-PASS COND. ASST.—25 Cans. Bake.. Paper. 
LL aUmehameiesé dah oe e645 a awaade mead $1.00 
MINIMUM ORDER $3.00—NO C.O.D. 


SHIPMENTS—PLEASE INCLUDE POSTAGE 
NEWARK 
SURPLUS MATERIALS CO. 


Dept. DC 
324 Plane Street NEWARK 1, N. J. 
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“What you are overlooking,” Mac 
explained, “is that a metallic rectifier, 
unlike a vacuum tube job, has a very 
definite and substantial amount of re- 
verse current flowing; and this reverse 
current makes a large contribution to 
the heat losses of the unit. In fact, 
it has been calculated that in a half- 
wave circuit with capacitive input 
there is a 64% loss in the reverse di- 
rection and only a 36% loss in the 
forward, or conducting direction. In 
full-wave circuits the losses are evenly 
divided with 50% being due to the for- 
ward current and 50% being charged 
to the reverse current. 

“You can see that this reverse cur- 
rent is just so much wasted energy, 
and it must be held to a reasonably 
low value if the rectifier is not to 
overheat. In fact, its voltage rating is 
really determined by the amount of 
voltage that can be safely applied to it 
without producing an excessive amount 
of reverse current. This rating, of 
course, includes a safety factor so that 
a selenium rectifier can be safely sub- 
jected to voltage surges of short dura- 
tion.” 

“You've got me convinced that heat 
is not so good for a selenium rectifier, 
but how does cold affect it?” 

“Extreme cold greatly increases the 
resistance and so reduces the current 
flow; however this is not of much con- 
sequence at any temperatures ordinar- 
ily encountered because as soon as cur- 
rent starts through the rectifier the 
temperature starts to rise, and as the 
temperature goes up the resistance 
goes down and the current increases 
until a state of equilibrium is reached. 
In testing a rectifier it is usually a 
good idea to apply the voltage for 
about five minutes so that it can come 
up to operating temperature before 
making a test of the output voltage.” 

“How do you test them, anyway?” 

“Various publications have carried 
diagrams of selenium rectifier tester 
circuits, some of them pretty elabo- 
rate; but the one that appeals to me 
is given in the ‘Selenium Rectifier 
Handbook’ put out by Sarkes Tarzian 
of Bloomington, Indiana. It consists 
of three electrolytic condensers, three 
wirewound resistors with sliding taps, 
a voltmeter, and a couple of switches. 
When this tester is used on a rectifier, 
the proper voltage is applied to the 
unit, the correct filter condenser is 
switched across its output, the full 
rated current is made to flow through 
the rectifier, and then the output volt- 
age is measured. If this voltage is be- 
low what it should be, the rectifier is 
rejected. It would be hard to dream 
up a more simple tester; yet it yields 
the voltage-output-under-load informa- 
tion that you really want.” 

“Well,” Barney admitted, “you’ve 
convinced me that selenium rectifiers 
are more sinned against than sinning. 
Apparently if they are installed with 


| some consideration for their peculiari- 


ties and are employed in a well-de- 
signed circuit, they are a pretty sturdy 
piece of equipment.” 

“That’s right,” Mac said; “but you 
made a couple of good points yourself. 


There’s no denying that changing se- 
lenium rectifiers, especially when they 
are used in a bridge circuit, takes a 
lot more time than simply replacing 
a tube. It is also true that most of 
them are mounted below the chassis 
where their heat does no appreciable 
amount of good to the condensers, 
coils, and other parts mounted near 
them. I can see no good reason why 
these rectifiers—even in bridge com- 
binations — could not be mounted on 
plug-in bases and set on top of the 
chassis. Of course some sort of per- 
forated cage would have to be put 
around them to avoid any shock haz- 
ard, but that should not take too much 
doing. Mounting them in this fashion 
would remove the two strongest objec- 
tions to their use.” 

“Could I make just one more sug- 
gestion, Boss?” Barney asked meekly. 

“Shoot.” 

“Couldn't the rectifiers be painted 
with some sort of solidified Chanel 
‘Number 5’ so that when they burned 
up they would stink real nice?” Bar- 
ney asked plaintively as he sniffed at 
the odor still clinging to his fingers 
from handling the scorched rectifier. 

—30- 


Impedance Matching 
(Continued from page 58) 


1250 ohms (as before). Thus, when the 
powers assigned to each speaker are 
purely relative and need not result in 
the exact values assigned, one needs 
only be sure that the “Amplifier Watts 
Output” used in the formula is equal 
to the sum of all assigned speaker 
powers in the system. A perfect match 
will then result. 

To achieve this simplicity by using 
the 70 volt tap available on some am- 
plifiers would require that the actual 
impedance of the 70 volt tap be known 
and then proceed as above rather than 
using the arbitrary 5000 figure indi- 
cated in the following formula. As the 
70 volt formula stands, the sum of all 
speaker powers must equal the ampli- 
fier rated power output to achieve 
proper match. 

Some amplifiers have a 70 volt tap. 
For those who desire to use this tap, 
the formula is exactly the same as 
first, but the figure 5000 is substituted 
for the product of the “Amplifier 
Watts Output” and “Output ped- 


ance Tap.” Thus, the formula would 
be: 
_ 5000 
_ Ww, 


A practical procedure to follow in 
establishing power requirements for 
individual loudspeakers in a multiple 
speaker system is to group the speak- 
ers into like groups. For example, in 
a twenty speaker system, there may 
be fifteen that will need to be almost 
exactly the same power. Irrespective 
of how much power is actually needed, 
we may group those fifteen speakers 
into the main group, then determine, 
by whatever means are available, the 
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amount in db by which each additional 
speaker must differ from the majority. 
In general, it will not be necessary to 
work with differences of less than 3 db 
steps. Every time you increase the 
sound output by 3 db, you require 
twice the power input to the speaker. 
Likewise, each time you reduce the 
sound output needed from a _ loud- 
speaker by 3 db, you cut the necessary 
input power in half. By starting from 
fairly well known points, one can gen- 
erally arrive at rather accurate rela- 
tive power requirements for each 
speaker in a short time. The value of 
this system is that one who does not 
have a sound meter to measure actual 
sound levels usually finds it easier to 
determine probable differences in 
sound level than to determine actual 
sound levels. Having established suit- 
able differences, the actual level can 
be varied by using more, or less, am- 
plifier power. If ample audio power is 
installed in the first place, a mere ad- 
justment of the volume control will 
establish correct levels. In order to 
allow for minor adjustments between 
speakers, in the final system, it 
is well to use adjustable matching 
transformers. 

Another wise precaution is to in- 
clude a dummy speaker load in the 
system, being sure to include it in your 
computations and when adding speak- 
er powers. Let the dummy load ab- 
sorb sufficient power for future expan- 
sion or to allow for added power to 
certain speakers that may later need 
it. By doing this, it will not be neces- 
sary to re-adjust all other speaker im- 
pedances to obtain correct impedance 
match. If one speaker is re-adjusted, 
all that is necessary is to add or sub- 
tract from the dummy load resistor 
the power to be removed or added to 
the loudspeaker needing adjusting. 
Volume controls on speakers should be 
avoided wherever possible as they con- 
sume power. They also cause frequent 
complaints in that they allow anyone 
to re-adjust volumes to his personal 
tastes, thus undoing hours of the 
sound engineer’s work in establishing 
levels proper for the majority needs. 

—- 


HAM PRIORITIES 


4 bow National Production Authority 
has issued a new orde T which is de- 
signed to keep America’s ham radio 
operators on the air and to encourage 
an expansion in the number of ham 
stations participating in defense and 
security activities. 

Under the new order, a licensed ham 
who needs hard-to-get parts may plac e 
a delivery order with his supplier, using 
the allotment symbol MRO to obtain 
controlled materials (steel, ¢ opper, and 
aluminum), and the rating DO-MRO 
for components and end equipment. 
His delivery order must be certified over 
his signature and show the station call 
letters. 

Members of nine major military and 
emergency nets will have an annual 
quota of $200 in rated orders. Other 
hams will be limited to $100 of self- 
rated orders. —i- 
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e New 1952 C S AND 
we Line of 630 TV HASSI CABINETS 
MFR LIC. BY RCA NOBODY BUT AIREX HAS THE 
"630" CHASSIS WITH THE NEW 
CASCODE TUNER 


This amazing new Super DX- *630”" 
handle all tubes from 10” to "24" ose 


30 tube chassis will 
will bring in better 
reception up to 200 miles without the use of boosters and 
will work where other sets have failed. The NEW STANDARD 
COIL CASCODE tuner gives you greater sensitivity with less 
snow. This tuner utilizes the newly developed 6BK7 tube 

. is fully shielded against radiation and has a newly de- 
signed converter circuit. Has new improved Mark flyback 
with built in AGC for better picture control; 15 KV output; 
3 stage sync separator; 5 hour minimum heat run at factory. 


Moulded plastic condensers; sen- 
995 


sitivity down to 4 microvolts; 

syncro lock; improved new Ferrite $ 
With Hi-gain CAS- 
CODE Standard Coil 


core width coil for greater range 
of width. Armstrong FM sound 
Tuner and RCA HI-FI 
Comeicte 


system; improved linearity ad- 
justment and second horizontal 
linearity control. Phono connec- 
tion and switch on chas DI- 
RECTLY ADAPTABLE FOR re ‘OLOR 
AND UHF STATIONS. 


PRICE SMASHING 
VALUES IN TV CABINETS 
FOR THE 630 CHASSIS 


Guarantee 


Factory Wired, Aligned & 
Tested Before Shipment 


Beautiful, richly finished, hand rubbed ma 


hogany cabinets to suit every taste. They are 
designed to house the ‘630"" chassis, 12 
speaker & up to 20” TV tube. The combi- 
nation cabinets will hold only a 20” TV 
tube, radio & Webster record changer, with 
ample record § space All cabinets § are 
equipped with mask & mounting brackets 
The perfect chassis deserves a perfect cabi 
net It will be a focal point of beauty in 
your home Other models in stock. When 
ordering chassis & cabinet, no chassis 


mounting brackets needed. 
circular 


Send tor FREE 


“ECONOMY” 
41x25x23. 16” to 20” Tube 
Mali $s 


SEND POSTCARD TO BE PUT 
any 95 

~~ 52.08 ON FREE MAILING LIST 

Bionde 


“STRATFORD” 
40x28Lex23l4. Genuine crotch 
Mahogany doors ae . $84.95 


$7 
$10 additional 


ESPEY FM-AM RADIO 

TV TUBE EXTRA | FPR) FAM nan. 

Standard Brands Push Pull a 

Ist Quality Out Put 

12%” Round $22.50 
14 Rectangula 23.95 RECORD CHANGER 
ee one 32. WEBSTER 
oh” Rectansula 12:98 3 SPEED ey + 
24” Round, metal — Series +100 
Ring & sleeve for 24” 7. 
All tubes carry full 1 YEAR Soostes $ REGENCY $4 Qii 
Manufacturer's guarantee Mod DB 410 


SPECIAL VALUES 


Dumont Inputuner for FM & TV bands.... 
Standard Coil Tuner 


. -$23.85 
22.95 


TV Masks—16 & 17” — $4.95; 20” —$7.95; 24 14-98 
PS - 300 OHM TV wire, 100 feet.. . 9 
ELITE Standard con Booster = se nial 18.95 


ar > I9x4OXZILe 


Red antique gen. 
159. 


leather. Gold leaf hand tooling. ..$ 95 Espey FM-AM Radio, 12 tubes, "push pull output 69.95 
i [ected rained: manorze picture We carry a complete line of 630 component parts. 
box doo ¥ no leather size. 95 We have a full tine p-3 RADIO TUBES. 

In limed oak . $149.95 FROM 40% TO 60% OFF LIST. WRITE FOR PRICES. 


All merchandise is brand new, factory fresh & fully guaranteed 
T v4 check or money order for $25 as deposit on TV chas 
Prices subject to change without notice. 


AIREX RADIO CORP. 
Advance with ELECT 


_ eats ... phone orders filled upon rece eh of 
: Other items Balance C.O0.D F.O.B 
Prices lower than OPS Re 

171 WASHINGTON ST., N. Y. C. 7, N. Y. 
PHONE WOrth 2-4029 


No Fed. Gues t pay 


ONICS 


ICITY WANTED 
You need firm grasp of fundamentals to keep pace with I: ° ° > 
these complex, fast-growing flelds. In thorough 2-year Highest prices paid for surplus 


course learn electricity 
ies, drafting, ete 
courses 


electronics, physics, mathemat- 
Other engineering and technical 
Coed. Day. evening. 44th year. Write for Catalog. 
FRANKLIN TECHNICAL INSTITUTE 

46 Berkeley Street Boston 16, Mass. 


equipment parts and tubes. We 
are especially looking for end 


and test equipment SCR 300, 
284, 269 compass, SCR 274N. 


BC 610 eoils, BC 939A antenna 
tuning units, BC 654, loops LP- 
214A, reeeivers BC 312, BC 342, 
348, BC 221, RA 34. 

RADCOM ENGINEERING COMPANY 
8 Livingston Street @ Newark 3, N. J. 


BENDIX 4-CHANNEL E.C.O. 


Channel 1 1050-1700 KC | Channel 3 3000-4800 KC 
Channel 2 2000-3400 KC | Channel 4 4370-7000 KC 
Unit is front end of TA-12B transmitter by band switching 
each channel is a complete oscillator uses a 6SK7 or BC 
12SK7 in each channel by adding an 807 driver and a 

pair of 807's for a final you have a 50 watt trans. each 
ose. section is completely shielded and mounted on an 
aluminum chassis with var, cond. shafts extended ready 


to add voltage. GOVT. COST OVER $300.00 NEW WHILE 
THEY LAST $5.95 


McCONNELL'S 


3834 Germantown Av 
Phila., Penna. RA S- 6033 


151 


yee flaveled> ofr roduction 


NO OTH R CARTRIDGE CAN 
PERFORM \LIKE A PICKERING 


patented design 


pede DYNAMIC COUPLING: 


icmanead the entire audible range 


Well- cael engineers and devintctans, schooled in 


* DYNAMIC 
COUPLING 
ASSURES 
® constant stylus contact 
with the record grooves 
over the entire audio 
spectrum (20-20,000 cps 
® full frequency response 


® full transient response 
NO RESONANCES 
NO MISTRACKING 


NO GRINDING OF 
GROOVE WALLS 


Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, just as a fine opti- 
cal lens passes all of the col- 
ors in the rainbow. 


For literature address Dept. C 


the sciefice of electro-mechanics, know that only wide- 
—ralige frequency response’ provides full transient re- 
sponse; the electronio*phenomena which enables the 
reproduction of orthestral music with all the subtle 
sounds that. give each musical instrument its individual 
character, 


Pickering engineers and designers have but one objec- 
tive ... to produce products that will please the music 
lovers’ insatiable appetite for the flawless recreation of 
recorded music... for the utmost in quality insist upon 
Pickering Audio Components, 


& COMPANY 


CK 


OCEANSIDE, NEW YORK 


KESTER 


SOLDER 


= 
~— 
= 
= 
~ 
= 
= 
~ 
= 
= 
a 
= 
= 


FLUX-CORE 


Flux j CORE ) 


~ 


A 


FOR TV AND RADIO WORK- K es - 


ter Plastic Rosin Core Solder and 


Kester tesin-Five” 


Core Solder. 


Kester Solders are made from the 
finest grades of tin and lead com- 


mercially available. 


KESTER SOLDER 
COMPANY 


4235 Wrightwood Ave. 
Chicago 39 
Newark, N.J. Brantford, Canada 
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KESTER 
SOLDER 


WAREHOUSE SALE 


TUBES! 


Minimum Order $25.00. While They Last!! 
+ +e$ 2.78 yoga e@cocessccces $1.50 


B2 
13.00 7 11.00 
Saas. -Geleaue ‘35 714ayY ‘50 
oe eenee 117 720BY 45.00 
2522 - ee etes- 2:25 
2331 : 47/50 723A/8 9.50 
ME gveavaws 27.50 724-B .....: 2.00 
| | 2933 eet 24.50 725-A 6.50 
2338 12.50 726-A 4.50 
448 19.50 801-A 45 
eeaee-A - <5. 235 335.00 8290-8 ......::.. 10.50 
|  oecabiestonabatedagen 65 832-A 7.50 
3-16 / i ° Biegesegee 45.00 
3826 2.75 931-A 3.95 
3827 2.75 954 . 19 
BP1 4.95 955 ‘45 
| | 30P1+82 . 2.2... DEE cn ccbedeiwas 35 
HP? 2: Pe ‘35 
| | 4326: °°: 99.50 35/51 35 
| $021 14.50 39/44 35 
SFP7 1:60 52 45 
ce .. 39 4c ‘49 
6cac . 60 1616 175 
6SL7 75 1642 40 
6SU7oty 1:25 REL-21 2:00 
© 9003 1.25 


BC-610 excitEn ap as th 
tU-47 


Specify U it Des red. 
NEW $18.50 


> agg R.F. SWITCH. 1 Kw 
Antenna switch iny 
siiver ——_ Constr 
omp oy shielde ‘1. 
Wi ith He a NEV ...$37.50 
Aone te gel wares LM- . ¥) A 
sic a- 


mous BC 221. 

ion, volt regulation and 
variable o itp at control. With 
original ts xtal, Cal. book 
nd Man a “NE w. $134.50 


Built- in me Ba 


SEND FOR OUR $$ SAVING CATALOG! 

» yur Whse. Material _ »ject to prior sale 

25 . with all orders, Bal, C.0.D Foreign: Cash 

with order Orders without pc ake e are shipped Ex- 
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FOREST SALES CO., Inc. 


702 MADISON STREET, OAK PARK, ILL. Euc. 6-1663 


“THE COLOR TELEVISION NOTE- 
BOOK” by W. B. Whalley, et al. Pub- 
lished by Paul H. Wendel Publishing 


Company, Inc., Indianapolis. 39 pages. 
Price $1.00. Volume Two. Paper bound. 

This is the second volume of “The 
Color Television Notebook” and cov- 
ers the fundamentals of color televi- 
sion systems, receiver circuitry for the 
CBS color television system, details on 
the CBS-Columbia receiver and the 
Tele-Tone color receiver. 

The text material, prepared by five 
specialists, includes an introductory 
section covering the fundamentals of 
color television systems; explanatory 
material and schematic diagrams of 
the CBS color system including data 
on standards, signal considerations, 
horizontal scanning, vertical scanning, 
hum, possible picture defects and their 
causes, horizontal jitter, vertical jitter 
and interlace, flicker and flutter, mis- 
registration, and color fringing and 
color shading. 

The CBS-Columbia color receiver is 
described in some detail as is the Tele- 
Tone receiver designed for reception of 
CBS color signals. 

Like Volume 1, the text is clearly 
and concisely written with sufficient 
schematic diagrams, block diagrams, 
and photographs to make the subject 
matter easy-to-understand. 


* * * 


“ELECTRONICS” by Jacob Millman 
& Samuel Seely. Published by McGraw- 
Hill Book Company, Inc., New York. 
582 pages. Price $7.25. Second Edition. 

This second edition of a text which 
originally appeared ten years ago con- 
tains much new and revised material 
in the field of electronics. 

In addition to providing new illus- 
trative material and revised diagrams, 
the authors have rewritten large por- 
tions of the text to conform with pres- 
ent-day notations and terminology. 
While some portions of the book have 
merely been brought up-to-date, other 
chapters have been completely re- 
worked to enhance the book’s value as 
a teaching tool. 

The book is divided into 18 chapters 
and 9 appendices and covers such sub- 
jects as the motion of charged par- 
ticles in electric and magnetic fields, 
the applications of the motions of par- 
ticles in applied fields, electronic phe- 
nomena in metals, statistical electron 
theory of metals, characteristics of 
thermionic cathodes, diode characteris- 
tics, the kinetic theory of gases, fun- 
damental processes in gases, electrical 
discharges in gases, commercial gas 
tubes, rectifiers, filters for rectifiers, 
polyphase rectifiers, etc. 

The appendices carry data on the 
probable values of general physical 
constants, conversion factors, periodic 
table of the elements, the MKS system, 
definite integrals, Poisson’s equation, 
graphical symbols for tube elements, 
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—ELECTRONIC VOICE POWERED 
No tubes, batteries, adjustments, 

license or permit neede. 
Guaranteed to work anywhere yp to 
14 mile with extra wire. Swell for 
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surplus. Brand new. Solid Alu- 
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Enjoy the best! 
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Not a KiT—but 
a Complete Instrument 


5” OSCILLOSCOPE 


Regular Value $279 


one $9995 


Our ny of Inventory Offered at This 
Reduced Price—Subject to Prior Sale! 
: Vertical Bandwidth 10 Cy to 2 Mc., 3db down 


: Vertical Sensitivity .06 RMS volts/inch 
: Decade Type Frequency Compensated Attenu- 


ators 

$ prea Bandwidth 2 Cy to 900 KC—6 db 
own 

: Horizontal Sensitivity .15 RMS volts/inch 


: Push Pull Deflection Amplifiers 
: SSest Connection to Deflection Plates Avail- 
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e 
: Internal Synchronization of Either Polarity 
:Z axis input (intensity Modulation) 
: Calibrated 60 Cy Test Signal 
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CARTER DYNAMOTOR 


BRAND NEW 
Stock No. 4037AS 


Perfect for mo- 
bile communica- 

tions = «. ar, 
lane or boa 

Bist price $71. 40 


ie%.$2695 


NEWEST 30-TUBE 630 TV CHASSIS 
Takes All Size Picture Tubes to 20” 


Specifically made for 
fringe area reception. 
This chassis succeeds 
in rendering clear pic- 
tures where others fail! 
New AGC, 15 KV out- 
put, new high-voltage 
system, 3 stage sync 
separator and clipper. 
Armstrong FM sound 
system, complete with 
RCA 12” speaker. 


4 MICROVOLT 
SENSITIVITY 


Factory aligned, ready-to-play, less 149° 

CR tube, with STANDARD TUNER 5 95 
With Dumont tuner 
TUBE MOUNTING BRACKETS. 


TV TUBE SPECIAL 
Brand New—Fully RTMA Guaranteed 


14” rect.....$23.95 17” rect... .$28.95 
16” r’d/rect.. 27.95 20% rect.... 530.95 


WESTINGHOUSE RCA 
MULTI-RANGE METER for 
RCA Advanced Voltohmyst 

or Buttery Voltohmyst 

0-200 MICROAMPS 


4 scales—ohms, milliamps, /VDC, VAC and db. 2- 
color scale, 44 


‘o” square meter, cali 


bi ated, sealed,  o- made / specifically 
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BRAND 


NEW. WHILE THEY LAST! ccece 
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Telephonics. 
Reg. value $5.95 . 
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VALUES V maser *: Aime $395 
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less rated. vies F.0.8. c. 


yond our contret, prices are subject to change. 
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ACORN ELECTRONICS CORP. 


76 Vesey St., Dept. N-12, New York 7, N. Y. 
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NEW TV PRODUCTS 
on the Market... 


CHASSIS FOR 24” TUBES 
Tech-Master Products Co., 443-445 
Broadway, New York has added three 
new custom-built models for 24” pic- 


ture tubes to its line of TV chassis. The 
model numbers are 2430, 2431P, and 
2431C. 

The Model 2430 has been designed 
specifically for all picture tubes re- 
quiring from 65 to 70 horizontal de- 
grees deflection and is supplied with a 
5” x 7” PM speaker and universal pic- 
ture tube mounting brackets. The 
Model 2431P is similar to the first 
model but contains, in addition, push- 
pull audio and a phono input jack. This 
model is equipped with a 12” PM 
speaker and universal picture tube 
mounting brackets. 

The Model 2431C is basically the 
same as the 2430 but has a continuous 
tuner, push-pull audio, and a phono in- 
put jack, allowing for complete cover- 
age of both TV and FM bands. This 
model is supplied with a 12” PM 
speaker and universal picture tube 
mounting brackets. 

Complete details on any or all of 
these models are available from the 
company. 


“TELE-PLEX" COUPLERS 
JFD Manufacturing Co., Inc., of 6101 
Sixteenth Avenue, Brooklyn 4, New 
York has recently introduced a new 


item to its line, the “‘Tele-Plex’”’ TV 


| coupler. 


This new unit delivers full signal 
strength to two, three, or four sets us- 


ing the same antenna. Each unit has 
built into it the company’s “Little 
Giant” lightning arrester to protect the 
home and set against lightning dam- 
age. 

The company suggests the use of 
these couplers to solve the trade-in 
problem on old TV sets by encourag- 
ing the customer to keep both sets in 
the home at minimum cost. Making use 
of the existing antenna installation, 
the couplers can be installed in min- 
utes and do not require any booster, 
electric current, or maintenance. 

Housed in compact, lightweight in- 
strument cases, the couplers can be at- 
tached out of sight on back or inside 
of the TV cabinet or on the wall or 
baseboard. Three models are availa- 
ble: Model TC2L-300 couples two 300 
ohm sets to a 300 ohm antenna, the 
Model TC4L-300 handles four sets, 
while the Model TC4L-72 couples four 
72 ohm sets to a 300 ohm antenna. 


FLYBACK TRANSFORMER 
Merit Coil and Transformer Corpo- 
ration, 4427 North Clark Street, Chi- 
cago, Illinois has recently introduced a 
new flyback transformer which can be 
mounted above and below the chassis, 


horizontally or vertically or on the side 
wall of the high voltage cage within 
the TV set itself. 

The new unit is a 77J-1 type and is 
in all other respects electrically identi- 
cal to the company’s HVO-6. The ad- 
ditional advantages of the universal 
mountings with this new HVO-7 offer 
the technician greater flexibility in in- 
stallation. 


“ROOF-THRU" 

Mosley Electronics, Overland, Mis- 
souri, has developed a new weather- 
proof feedthrough bushing designed to 
permit direct entrance of TV transmis- 
sion line through the roof without al- 
lowing moisture to enter. 

Tradenamed the “Roof-Thru,” the 
new device consists of an acrylic plas- 
tic bushing combined with a copper 
flashing plate. It is readily installed 
in buildings under construction or may 
be easily installed in existing struc- 
tures by lifting a few shingles, drilling 
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a hole 1” in diameter through the roof 
sheathing, inserting the unit, and then 
replacing the shingles over the coppe1 
flashing 

Further information may be ob- 
tained from the company at 2125 Lack- 
land Road in Overland. 


TV TOWER RIG 

A telescoping aluminum TV tower 
which is mounted on a_ two-wheel 
trailer has been introduced by AI- 
prodco, Inc. of Kempton, Indiana and 
Mineral Wells, Texas. 

Capable of being raised to 72 feet 
in 15 seconds, this new unit consists 


of three 24 foot lengths of aluminum 


towers that telescope together, all 
mounted on a framework that is fas- 
tened to a two-wheel trailer. The 
trailer is equipped with jacks which 
are used to level and steady it while it 
is being used. 

The unit has been designed to meet 
several requirements, i.e., demonstrat- 
ing television receivers in the pros- 
pect’s home; equipped with a 12 foot 
mast it can be used for testing signal 
strength up to 78 feet, or it can be 
erected as a permanent tower. 

The tower can be erected by two 
men in a short time and is easily han- 
dled throughout installation. 


TV ANTENNA KITS 

Ward Products Corpcration, 1523 
East 45th Street, Cleveland, Ohio has 
announced two new television antenna 
kits which make available in a single 
package all of the components required 
for a television antenna installation. 

For local installations there is a 
single-stack package, Model TV-105, 
while for fringe areas the double-stack 
Model TVS-103 is recommended. Each 
package includes a conical antenna, 
mast, lead-in, standoffs, pipe strap, 
base and other installation material. 
The double-stack package has an ad- 
ditional antenna bay and mast. 

Free literature on these new kits is 
available from the company. 

5-ELEMENT YAGI 

Telrex, Inc., Asbury Park, New Jer- 
sey is currently marketing a new se- | 
ries of 5-element yagi arrays for use | 
in areas where high back signal rejec- | 
tion plus high sensitivity is required. 

These antennas are individually cut 
for Channels 2 through 13 with all ele- 
ments operative and contributing to 
gain and back rejection. The high fre- 


quency yagis are pre-assembled, ready 
for immediate ‘installation. The low 
channel models are completely col- 
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CONICAL-V-BEAMS' 


NOT JUST A WISE CHOICE — 
BUT THE ONLY CHOICE 


SUPERIOR PERFORMANCE 


**CONICAL-V-BEAMS” 
FOR THE ULTIMATE IN 


“CONICAL-V-BEAMS” ore 
produced under Re-issve 
Potent No. 23,346. 


CANADIAN 
AND FOREIGN 


ASBURY PARK 7, NEW JERSEY 


PENDING 


*REGISTERED 
TRADE MARK 


TV RECEPTION 


@ Full Audio and 
Video Bandpass 


® High Gain and High 
Signal to Noise Ratio 


@ Telrex designs and 
manufactures antennas 
for all requirements. See 
your Telrex distributor. 


DELUXE SERIES—World’s most 
famous, most powerful, most 
sturdily constructed antenna. Su- 
perior to any for TV-FM ond UHF 
reception. WRITE today for your 
Telrex catalog. 
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Surplus 
Electronic Equipment t 


% WE PAY TOP $$$ FOR: { 
* Radio Receivers An Connectors + 
* Transmitters Clamps . 
* ARC-1 Plugs * 
* = ARC-3 Cords * 
* ART-13 Relays _ 
* Control Boxes Telephone Materials * 
+4 Indicators WE BUY ANYTHING!! 7 
* WRITE, WIRE TODAY! * 
)- TELL US WHAT YOU HAVE - 
— TALLEN COMPANY, INC. * 
x Dept. RN, 159 Cariton Ave. 7 
7 Brooklyn 5, N. Y. 7 
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RADIO ENGINEERING 
TELEVISION 
ELECTRONICS 


Thorough training in all phases of radio and elec- 
tronics, open to high 


uates. Old established school specializing in Radio 
training exclusively Modern laboratories an 
courses Enrollments limited. Approved veteran 
training 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 
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Special Offer On This 


Complete RADIO 
ENGINEERING 
LIBRARY 


New, Up-To-Date Edition of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places Lat- 
est Facts, Standards, Data, Prac- 
tice, and Theory At Your Finger- 
tips. 


HE five big volumes of the new edition of 
the Radio hesineution Library now include 
the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 
Written by leading radio engineers, these books 
cover circuit phenomena, networks, tube theory, 
vacuum tubes, amplification, measurements, etc. 
—give specialized treatment of all fields of prac- 
tical design and application. They provide you 
with a complete a dependable encyclopedia of 
facts. 


5 Volumes ¢ 3872 Pages © 2770 Illustrations 

® Eastman’s FUNDAMENTALS OF VACUUM TUBES, 3rd 
Edition. 

*® Terman’s RADIO ENGINEERING, 3rd Edition. 

® Everitt's COMMUNICATION ENGINEERING, 2nd Edi- 
tion. 

*® Hund’s HIGH FREQUENCY MEASUREMENTS, 2nd Edi- 
tion. 

® Henney’s RADIO ENGINEERING HANDBOOK, 4th Edi- 
tion. 


SEND NO MONEY 


Special Low Price * Easy Terms 

On this special offer you get this Library tor 
$34.50, instead of $39.00. You save $4.50 and 
may pay on easy termis. Mail coupon below to 
examine the Library FREE for 10 days. No obli- 
gation. These books are recognized as standard 
works; you are bound to need them. So take ad- 
vantage of this special money saving offer. Mal 
coupon at once!’ McGraw-Hill Book Co., Dept. 
RTN-12-51, 327 W. 41st Street, New York City. 
McGRAW-HILL BOOK CO., Dept. RTN-12-51 
327 West 41st St., New York 18, N. Y. 

Send for 10 days’ FREE trial, the RADIO ENGINEERING 
LIBRARY. If not satisfied | will return books. Otherwise I | 
will send $4.50, plus delivery charges, then; and $5 a month 
for 6 months. (Reg. price $9.00; you save $4.50) 


| 
| 
SOND. wc chectccesccscs - oeannnedaes | 
| 
| 


Home Address 

RTN-12-51 | 
City & State ‘ ee | 
[ WE'LL PAY DELIVERY CHARGES if you enclose | 
L $4.50 first payment WITH coupon. Same return priv- 
ilege for full refund | 


ee 
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lapsible, incorporating an exclusive 
hinging and clamping assembly for 
swift, easy assembly combined with 
high mechanical strength. 

Because of the high impedance re- 
duction caused by the coupling of par- 
asitics in a 5-element array, these yagis 
are designed around a folded dipole to 
achieve an impedance step-up ratio of 
20 to 1 which provides a terminal im- 
pedance offering an excellent match to 
standard 300 ohm line. 


DISTRIBUTION UNIT 

Blonder-Tongue Laboratories, 38 
North 2nd Avenue, Mount Vernon, 
New York has developed a new 8- 
outlet distribution system which will 
enable any television technician to 
hook up an all-channel, no-loss master 
antenna system in a matter of min- 
utes. 

This 8-outlet unit is an all-channel 
distribution amplifier which has been 


designated the DA8-1-M. It has four 
television set outlets on the front and 
four on the rear of the unit. The sim- 
ple screw-type terminals will handle 
both 75 and 300 ohm line. Matching 
transformers are built-in. The need for 
special connectors, individual channel 
equipment, and engineering services 
has been eliminated, according to the 
company. The only requirements for a 
master antenna system of any size are 
the proper number of DA8-1-M units, 
a good antenna, a screwdriver, and 
pliers. 

The company will supply full details 
on request. 

NEW ANTENNA LINE 

Louis Bros., 3543 16th Street, Los 
Angeles 23, California has developed a 
new line of antennas which requires no 
screws, wing nuts, or tools to assem- 
ble. 

The 400 series models, six different 
types in all, are completely pre-assem- 
bled at the factory and feature the 
company’s exclusive “Self-Lock” de- 
sign. All elements swing out at a 
touch, then by powerful spring action 
automatically lock securely and per- 
manently into place, giving positive 
electrical contact. 


NEW COLOR TUBE 
Of interest to the industry is the 
announcement made recently by 
Chromatic Television Laboratories, 
Inc., of the development of a new tri- 
color, direct view color television tube. 
Known as the “Lawrence-Para- 
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WHY PAY MORE! 


Save on Surplus Buys 


GRID DIP METER KIT 


Postpaid $ 95 

in U.S.A, 
Tells where your equipment is in 
the radio spectrum 955 OSC, range 
3 to 170 megs. 6.3 filament, 150 V 
DC. With instructions on calibrat 


ing coils, etc. 


VIBRATOR TRANSFORMER for that 
6 V input. 345 V. 135 MA output 
Bias Tap. Shipping weight 6 Ibs 
TRANSFORMER SPECIAL. 110 \ 
Output 13 V tapped at 12, 11, 
amps. Shipping weight, 6 Ibs 


mobile rig 


"$1.49 


60 Cy. input. 
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WILLARD MIDGET 
6V BATTERY 


3 amp. hr. Transparent 
plastic case 33—"xl 1 
23 


: 5 3/16"x 
8”. Jses standard 
electrolyte. A buy at just $1.95 


rating 


WE PAY TOP $ FOR EQUIPMENT 
Especially need all types of aircraft, radio, test 
eguipment—including ARC-1's, ARC-3's, R5A 
AR) aC-3 *s ART-13's, TS-34's Send 
list of your equipment, present condition and 
asking price e'l imswer you immediately! 

A Completely Staffed FOREIGN Try us 

EXPORT DEPT. FIRST 

Prompt and efficient service on 

all Export inquiries. Correspond- for Hard-to- 

ence in all language rit Find TEST 

“Attn Foreign Dept., ALVA 

RADIO."* EQUIPMENT! 
ORDER DIRECT FROM THIS AD! 

: 
Prompt, speedy shipment. Cash with order Mini 
mum order $3.00 25% po °o ( 


Shipments by truck o s ol ali- 
fornia buyers please add ate sales tax All prices 
subject to change. All merchandise subject to prior 
sale. 


sta 
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ALVARADIO SUPPLY CO. 


Dept. A-19, 341 S. Vermont 


Los Angeles 5, Cal. 
DUnkirk 68-2211 


ENGINEERING 


B.S. DEGREE IN 27 MONTHS 


Complete Radio Engineering course incl. Telev., 


U.H.F., and F.M. BS Degree Courses also in 
Mech., Civil, Elect., Chem. and Aero Eng.: Bus 
Adm., Acct. Extensive campus, modern build- 
ings, well equipped labs Low cost Prep 
courses Personalized instruction Heavy de- 
mand for graduates, Placement service. Founded 


in 1884. Prepare now for the civil and military 
opportunities ahead. Enter Jan., March, June, 


Sept. Write for Catalog. 


TRI-~STATE COLLEGE 


16121 COLLEGE AVE. ANGOLA, INDIANA 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher 
Affords the quickest and most prac- 
tical method vet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects 
Speed range 5 to 40 WPM. Always 
ready—no QRM. 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 
erally takes the place of an qaperator- 
instructor and enables anyone to 
learn and master code without fur- 
ther assistance Thousands of successful operators have 
“‘acquired the code’’ with the Instructograph System. 
Write today for convenient rental plans. 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
RADIO & TELEVISION NEWS 


and purchase 


— tn ion me tae ee a te ee oe 


mount” tube, the new component will 
recelv¢ color transmission either un- 
der existing commercial standards or 
any of the other presently-proposed 
systems fon color television transmis- 
sion, in addition to receiving black and 
white 

According to am announcement made 
by the company, the new tube can be 
used in any good quality black and 
white receiving set and, with the ad- 
dition of an adapter plus minor cir- 
cuit adjustments, will receive both 
black and white and color transmis- 
sions under present commercial color 
standards. 

One of the outstanding features of | 
this new tube is the fact that it can 
be produced relatively inexpensively. THOUSANDS ARE RAPIDLY LEARNING 


In addition, there is no major problem ABOUT ITS OUTSTANDING FEATURES 


of mechanical régistration of the col- SUCH AS: 

ors Within the tube. The manufactur- w a 

ing tolerance of 10 to 1, unique with SHARP, CLEAN SNOW-FREE PICTURES 
this tube, permits simplicity of manu- And 

facture and the use of conventional 

production tooling techniques. The e Correct impedence for “ghost-free” reception. Nominal 300 ohms. 


{ company’s plant.is in Stamford, Conn. 


e Lower in cost than other leadlines purported to accomplish same results. 
RCA 17” KINESCOPE e Correct spacing for minimum radiation loss. Less than 1°c of operating 
The Tube Department of Radio Cor- | wave length. 
poration of America, Harrison, New | ' 
Jersey has announced the availability | e Fully insulated—approved by safety experts. 
of a new 17” kinescope utilizing low | e Pure, unadulterated polyethylene insulation—specially treated by our 
voltage, electrostatic focus. chernists for extreme weather. 


| The new design eliminates the need 
for a focusing coil or magnet and 
makes it possible to obtain the voltage 
for the focusing electrode from the low 
voltage d.c. supply of the receiver. 

Designated as the RCA-17TP4, the 
new tube requires very low current 
and the focusing voltage can be ob- 
tained from a fixed or adjustable tap *Patent Pending *Trade Mark U.S.and Foreign Patents Pending 
on the receiver's low voltage d.c. sup- EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 
ply. With either arrangement, focus 
is automatically maintained, despite 
variation in line voltage and adjust- 
ment of picture brightness. 


e High-efficiency conductors: Flexible, stranded—to insure long life. 
| e Easily installed—with standard insulators. 

e Packaged in convenient lengths: 100’, 250’, 500’, 1,000’, 2,500’. 

e AT YOUR DEALERS, or Write For Free Samples and Literature. 


1014 FAIR OAKS AVENUE 


TV BOOSTER a oa a ll —— 

The LaPointe-Plascomold Corpora- 
tion, Windsor Locks, Conn. has devel- OTHER OUTSTANDING GOODLINE PRODUCTS: 
oped a new mast-mounted, single- VARIABLE TELETRAPS-—2: Highly effective for eliminating interfer- 
channel booster which incorporates ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
several new features. its tuning range. 

This new “Vee-D-X” unit provides HI-PASS FILTER: Eliminates or greatly reduces interference picked up 
for scientific heat dissipation, compen- by I. F. AMPLIFIER or TV RECEIVER — interference arising from strong, 


local low-frequency fields: X-Ray, Diathermy Equipment, Neon Lights, 
Etc., Etc. 


| 
| 


*” e 
PEN-OSCIL-LITE | [—e ELECTRONIC CIRCUIT KIT @— 
Extremely qqaventont test oscillator for all radio © » 
servicing; alignment @ Small as a pen @ Self | Form your own electronic circuits with amazing kit. 
=a ph. Fe 8 p Ky TA Contains resistor and carrier pigments, insulator and 
v. @ Low in cost @ Used by Signal Corps instructions—complete. Experiment, develop, minia- 
@ Write for information, turize. 
Prepaid—$5.50. $5.50 plus C.0.D. 
GENERAL TEST EQUIPMENT | | nies Pe. a a 
4 ve. 
38 Argyle Buffalo 22, N. Y. ALDEN ELECTRO co. Chicago ra 
TOP STANDARD BRANDS ONLY—100% GUARANTEED 
MARK THESE VALUES! Brae 
Me RAYTHEON—TUNGSOL—WESTINGHOUSE—WESTERN ELECTRIC 
GEIST ccctcseuee — Orr ee ee 94c 
Tes ::° ($3 | Sacer: *act8 SELL US YOUR IDLE TUBES AND SURPLUS | HEehs ° 188 | 3083 ed 38 
va ; : 1L4 .. .89/| 6AGS . 1.09 CASH WAITING—TOP PRICES PAID 128K? -74\ 954 ‘3s 
| Sating adjustments for voltage loss in iss |: ‘eo| Gans . i:48|eeee .s . D6 .$2.29 | 6SJ7..$ 89 Gwe ..$ .69| 125Q7 74 957 .: 3:23 
» s s : . 1X2A.. . e 6 . es ° 1.49 mer. i . . 

» transmission line regardless of line | Svae'. 1.09| Seas: [63| seas | 1:39 | exe ©: les | Saey > acta | 12AT? MANY OTHERS—FREE LIST 
length, and : lificati th aan SY3 . 49° 68CS . .85 €CS6 . .85  6N7 .. .98'| 6T8 1.19 | 128A6 8 =.79 | 25% Dep. Bal. CO -¥.¢ 
~ gth, and amplification of the signal og Ke. eee charatecy wee 35 1888 Randall Ave 

“eo Dj ic ; a. Gn. GR scesioe sacncanse ac ° j rh 
fore line noise pickup. COG oo ae MARK electronics new york 72. N.Y. 
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MATTISON 
630 CHASSIS With 


e TUNEABLE « 
BUILT-IN BOOSTER 


for 


Better DX Reception 


Tube 
Compliment: 
28 tubes 

3 rectifiers 
1 CRT 


32 


All Channel 70 Booster 


@ Broad band-single knob control pre-ampli- 
fier built in to eliminate long lteads which 
may _— regeneration and attenuation of 
signal. 


4, four megacycle overall picture band 


a brackets for any size pictuer tube 
to 20”, without additional charge. 


The chassis can easily drive the 24” picture 
tube. 


Plus additional features exclusive with Mat- 
tison. 


ALL 
CABINETS 
MADE IN 

MATTISON’S 
OWN 
CABINET 
FACTORY! 


The "Diplomat,"' a masterpiece of rare 
beauty. Richly finished, gleaming genuine 
hand rubbed mahogany. Blends with and 
becomes part of any home. Specially de- 
signed to house the Mattison 630 chassis or 
with bienk control panel for any chassis. This 
cabinet is only one of 36 breathtaking de- 
signs featuring modern and traditional styl- 
ing. All Mattison cabinets are designed and 
manufactured et Mattison's own cabinet 
plant. 


630 MODERNIZATION KIT 


ps tnotestione for ineoeasing os a ne of any 
630 for DX eption. Kit includes a special 
dual qontrel which incorporates a brightness and 
front focus control pot. Also a phono switch that 
automatically shuts off the high volt- 

age when the phono is in operation. 95 
A dual phono craspenned Reidh is - 

Write for name of 
your MATTISON dis- 


cluded. ONLY 
tributor and complete 
sales portfolio. NO 


5? 
Arris OBLIGATION! 


Manufactured with integrity 


Mattison Television & Radio Corp. 


893 Broadway, New York 3, N. Y. 
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Housed in a streamlined aluminum 
case, the new “Rocket” booster is sim- 
ple to install and easy to service. 
Power is supplied from a separate 
power pack on the back of the set 
which is automatically turned on and 
off by the television receiver. 

The new Model OS incorporates all 
of the advantages of the company’s 
Model OB, including a unique r.f. as- 
sembly using a 6J6 push-pull cross 
neutralized amplifier and an 18 db gain 


with full 5 me. bandwidth. 
“Z-MATCH" YAGI 
A new type yagi antenna that 


achieves 100 per-cent perfect match to 
300 ohm line for both single and 
stacked arrays has just been intro- 
duced by Channel Master Corporation 
of Ellenville, New York. 

The “Z-Match” yagi features adjust- 
able impedance and automatically pro- 
vides a perfect match in addition to 
having wider spaced elements which 
result in higher gain, narrower lobe, 
and better rear rejection on all instal- 
lations. 

No extra connecting rods are needed 
with this antenna. When antennas are 
stacked, the center bars of the folded 
dipoles are removed. This reduces the 
impedance of each antenna and auto- 
matically creates a perfect 300 ohm 
match for the complete stacked yagi 
array. The removed center bars are 
then used as perfect half-wave con- 
necting rods. 

NEW TV ANTENNA 

Walter L. Schott Co., 3225 Exposi- 
tion Place, Los Angeles 18, California 
is currently introducing its “Model M” 
antenna to a national market. 

The use of chromate-coated mag- 
nesium is said to provide a sturdier 
and longer lasting unit. The company 
claims that the “Model M”’ is the first 
TV antenna to use a magnesium alloy 
which provides greater ruggedness to 
the cross arms. 

The elements of this new unit are 
made of high conductivity aluminum 
alloy, reinforced with Swiss “perma- 
lum.” 

The antenna has the “Walsco” signal 
director which improves the gain on 
high band channels and eliminates 
ghosts. It also includes the company’s 


patented insulator, which is guaran- 
teed unbreakable under all conditions, 


FRINGE AREA ANTENNA 

Radio Merchandise Sales, Inc., 1165 
Southern Blvd., New York 59, New 
York has introduced a new antenna 
which is designed specifically for fringe 
and extreme fringe areas. 

The antenna, a corner array unit, is 
presently being made for the high fre- 
quency channels, cut to full-wave, but 
units for Channels 6 down to 2 can be 
supplied cut to half-wave. 

Complete rigging of the antenna can 
be accomplished quickly. Reflectors are 
3g” butt seam aluminum tubing and 
receiving elements are of %” butt 
seam tubing. The design is parabolic 
to provide the high gain necessary in 
such outlying areas. 


FOCUS COIL REPLACEMENT 
Standard Transformer Corporation 
of 3584 Elston Avenue, Chicago 18, Ill. 
has added a new product to its TV re- 
placement line, the FC-11 focus coil. 
Designed to be used with direct view 
kinescopes requiring external magnetic 


focusing, the new coil is equivalent to 
the RCA 202D2. The FC-11 has a d.c. 
resistance of 470 ohms, maximum ma. 
of 140. The unit has a diameter of 4%” 
with mounting centers 2114,” radius, 
120 degrees apart. 

For information on this and other 
components in the company’s replace- 
ment line, ask for a copy of the Stan- 
cor “Transformer Catalogue and Re- 
placement Guide #338.” = 


Thousands sold 


TV 


Greatly reduced price 
will give you a greater 
retail sales volume. 


TERRITORIES STILL AVAILABLE 
FOR LIVE WIRE DISTRIBUTORS — WRITE! 


CITY TOOL ACCESSORIES CORP. -3831 W. Lake St.- Chicago 24 


making possible a 


NEW LOW PRICE! 


on the new Tele-Tune 


oe a 


BOOSTER ANTENNA 


V > 


QUICK-SELLING 
FEATURES 


RADIO & TELEVISION NEWS 


ll ee ed 


1951 INDEX’ 


Volumes 45-46 


As a service to our readers we 
are again presenting a complete 
listing of all feature articles which 
appeared in RADIO & TELEVI- 
SION NEWS during 1951. We sug- 
gest you keep this for reference. 


AMATEUR 


Four Bands with a Flat Line (Mead- 
ows, W4OLM) 
2-Band Operation 
pole and Ribt oger 
Work 7 Bands with the “LB-Vee 
(Johnson, WOLBV) ............. 69 


CONVERTERS 
A 10-Meter Mobil 


MISCELLANEOUS 
A vate jh-Frequency Double Conver- 


Mi tagon Headquarters.... pt. 
New FCC Ham Rules (Frank, W9JU) 38 Apr. 
Plugging Power Leaks in the Mobile 

s . & ll. 65 June 
Putting the Clamp Tube to Work 

(Canninc, W2GCB)..... adie cla a 
Speech Compressor and Modulation 

fonitor (Watkins, Jr., WSJXO). 40 Jan 
The Amateur’s Wireless ‘’Tele-Patch” 

eS ee 64 Dec 
The “Ham-Lim” (Miller)........... 64 Nov 
Triple Your Phone Power for Five 

Dollars (Everett, WOYTY)....... 56 Sept 
Vacuum Tube Keying Simplified 

(Countryman, W3HH) .......... 51 Oct. 
TRANSCEIVERS 
A Civilian Defense Station (Heub- 

Sr eee ae 42 May 
A Miniature H-F Portable Transmit- 

ter-Receiver (Kirchhoff, W2FAR & 

Bulkley, W2QUD) .....025 cesses 52 Sept. 
A 2 Meter Transmitter-Receiver for 

Civil Defense Operation (Kirchhoff, 

W2FAR & Bulkley, W2QUJ)...... 45 Aug. 
160 Meter Rig Using Clamp Tube 

Modulator (Johnson W@LBV).... 41 Aug. 
Transceiver for the Novice Ham 

a. ere 58 Apr. 
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AROSE Co’s S(VS 


FREE!” 


VERY LOWEST PRICES 


T U B 3 iS) Receiving-Transmitting-TV 


RMA GUARANTEED—STANDARD BRANDS 


Receiving Transmitting 
OZ4 .....§. 59 | GX .....$ 59] O82 ..... $1.69 
1AS . 69 | 6L6 ..... 1.79 | 063/VR105 1.29 
NP crag 1.09 | 684 ..... -79 | 0D3/VR150 1.19 
1B3 1.19 | 6SA7 69 | 2x2... ‘39 
.79 | 6SK7 .79 | 36p1 5.39 
IX2A .... 1.19 | 6SN7 -... 1.09 | 3up7 '""” 3.49 
5u4 . .79 | 69 | t 

| SFP14 ...16.99 

5v4. 1.39 | 678 ..... 1.39 | 
7BP7 7.89 

5Y3 49 | 6V6 ..... 4 
6AB4 . it. we 89 | 7CPL 12.49 
6AC7 2.2 1908 ..... 9D) 208 ..... oe 
6AG5 1.29| 12AL5.... .89 | 304TH ...12.49 
6AH6 1.89 | 12AT7 ... 1.29 | GL471A .. 2.75 
6AKS 1.89 | 12AU7 1.19 | 1246 . .69 
6AK6 1.19 | 12AV 1.29 | 717A 1.49 
GALS 23 | T2AX7 ... 1.19 | g0s ..... 2.99 
6AQ5 89 | 12BH7 1.19 | go5 3.49 
6AT6 -69 | 12SA7 79 | 809 1.79 
6AU6 -79 | 12SK7 a ine °° 179 

6AV6 69 12807 .69 | 809 ..... . 

6BA6 -79 | 19866 2.89 | 813 ..... 7.49 
6BC5 89 | 1978 .... 1.39 | 872A 2.39 
6BD6 1.09 | 25806 ... 1.29 | 885 ..... 1.29 
6BG6 1.89 | 35/51... .89 | 905 ..... 2.29 
6BH6 89 | 3505 .... .98 | 954 ..... .29 
6BJ6 89 | 3516 "89 | 1616 1.19 
6BN6 1.39 35w4 "69 | 1624 1.49 
- 1.99 | 354 ‘98 1629 .... .35 
6CB6. 89 | 3525 ‘59 | 2051 .... 1.19 
6CD6 2.79 | 39/44 49 | 7193 . 29 
6H6. .79 SOAS 1.19 | 8020. 1.25 
orca .19 | 5085 98 | 9006 . .29 

6K6 . 69 50L6 75 


Rose Saves You Plenty! 


ELECTROLYTIC CONDENSERS 


All Guaranteed Fresh Stock! 
Ea. Lots of 10 Lots of 100 
s $3.70 $34.95 


50 V 39 9 
50 V 45 4.30 39.95 
x0 V 45 4.30 39.95 
50 V -49 41.95 
2 150 V o° -69 6.70 59.95 
2( 150 V esese .69 6.70 59.95 
150 V. (200-25 V.) -79 7.70 69.95 
25 v °e 19 1.50 13.50 
25 50 V i9 1.50 13.50 
20—250 V 29 2.59 23.95 
B—450 V 39 3.69 32.50 
10—450 V 39 69 32.50 
16—450 V a = od 49.50 
Order Now! ow! 
May be asst. for too *\ot prices! 
NOW BOREAS ++ FREE! Write for new catalog in- 
cludi complete listings of tubes, parts, accessories for 


radio and TV and special test equipment catalog for in- 
arenes and kits! 
MIN UM ORDER: $5.00. ~« deposit 

bala a e C.0.D Include px sonmn with order. 
chandise subject to prior sale, F.O.B., 


with order, 
All _mer- 
New York, N. Y. 


102 Park Place Dept. R-12 


Superior Electric SOLDERING IRON. 
What every serviceman needs! 


New York 7, N. Y. 


OFFE! 


Yours absolutely FREE! 


%& Nickel Chrome 
Wire Heating Ele- 
ment 

% Mandsomely Plated 
Shaft 

w Replaceable Tips 

*& U-L. & C.S.A. Approved 

For a limited time, The ROSE Co, is offering, absolutely 

FREE. this wonderful es Soldering Iron to its —— 

ers. With each order of $25 you get FREE this 75 Wa 

A $50 order brings you a 100 

r if two (2) 75 Watt Irons 75 

Watt Iron for each $25 order, Be sure to mention Snich 

iron you want with your ordet Act quickly—order Now! 

GET THIS SUPERIOR ELEC THC SOLDERING IRON NOW 

ABSOLUTELY FREE. © sorry that this offer 
does not include TV Chassis, Picture Tubes, or complete 
radios 


TV PICTURE TUBES 


Full Year's rd “Brands gested Cartons. |. Face—Brand 
New—Standard Brands—Sealed Carton 
10B8P4 .$24.95 166P $3 a4 19AP4A. -$23- 9s 
12.P4 24.95 lenps -» 33.9) 20cP4... 7.95 
148P4 24.95 i78P4 . 29. 3s 24eP4... és: 9s 
t aeees cones GENUINE MOLDED 
All Alnico V— CONDENSERS 
—_ . ' 
eT Si'se | Fresh Stock — All Mineral 
ea oil Filled — 100 Centi- 
5” P.M... 1.69 grade—Meets Jan. C91 
_ oe Tests. ALL 600 VOLTS. 
1$- F8 13 = Cap. Per 10 Per 100 
4”°x6” P.M. . . 1.79 ea. OO1....$ .79 Ss 6.90 
6” 62 ohm with 002 - 79 6.90 
ee 3.75 ea. .005.... 79 6.90 
x6 500 ohm 
with output 3.49 ea Ol... 89 7.90 
DEOU S% from price -02.. . 99 8.90 
of any Speaker in lots of - . 1.09 9.90 
10 or more May be as- 1.25 11.50 
sorted. ORDER NOW be- 
fore cobalt freeze advances May be — A 100 lot 
prices! 
Be 630 SUPER CHASSIS 
Great 


Bargain Priced for Terrific Savings! 
30 Tubes—RCA Lic.—For 16" to 24” Picture Tubes 
. igh efficiency high volt- 
age circu 
ed 


Cc 
holematio brightness 
cone 
Special extra- ao ol gain 
standard coi! tune 
Directly adaptable. for 


ior 
12” Quality speaker 
Factory wired, aligned & 
tested 


Complete, ready to play 
ee hardware & 


Complete 


144.50 


(less CRT) 
3 times normal reception of coger 
Needs no complicated antenna or booste 


reaucea to $159.50 iiss crr) 
SPRSIAL: 


With Dumont Inputuner, FM Radio and RCA 
peaker 


onty $154.50 sess cr) 


~ Schematic diagram FREE with any 


630D0X Chassis, 
chassis. 


FREE OFFER: 
chassis ordered! 


OSE COMPANY 


COrtiand 7-6195 


For GREATER TV ENJOYMENT... 


Install a MOSLEY 3-WAY ANTENNA SWITCH 


Cat. 


Cat. No. F-20 
List $3.75 


stallation! 


Cat. No. F-10 
List $3.75 


Here’s convenience! 

give instant, easy selection of any one of three antennas. 
Special rotary type switch, making silver-to-silver con- 
tact, assures low-loss, constant impedance. 
No. F-10 is Flush Mounted Switch and Lead-in 
Socket combination for neat, concealed-in-wall installa- 
tion in standard electrical box. Cat. No. F-20 is enclosed 
in attractive plastic case for mounting on wall or back 
of set. Both models available in brown or ivory. 

MOSLEY Low-Loss TV Antenna Accessories Provide 
BETTER TV PICTURES Through More Efficient In- 


At leading Radio Parts Jobbers everywhere 


MOSLEY ELECTRONIC 


MOSLEY TV Antenna Switches 


2125 Lackland Road 
Overland, Missouri 


TRANSMITTERS 


r A Carrier Current Transmitter (Gort) 39 Apr. 
a must book A Compact 10 Meter Mobile (Garon, 
W6COQU) 46 July 


for every A Compact 40 Watt Rig for Car or 


Field (Lewis, W8MQU).......... 96 July 
T a T h e i A Miniature H-F Portable Transmit 
V Service Technician * 2.00). 2328" foe ei 
Bulkley, W2QUJ) .............. 52 Sept. tbe® C F 
A Mobile Low-Power 10 Meter Ric : ; : 
(Stratman) .......... iene Seared 49 May 
ee ee An Easy-to-Build 10 Meter Rig (John Exam-eter 
ervicing TV | son, WOLBV) ....- ss 56 Jon. 
An Unusual Phone Transmitter "er } 
es thel, WOMWD) ................ 94 Aug. The most complete of all capacitor analyzers, ‘ 
in the As ll Rig with P ty of Power Solar’s famous Model CF is a sturdily constructed, 
mau hig with Fienty of Power retiable instrument designed to simplify electronic 
(Wortman, W2LJU) ............. 98 May Servicing. } 
+) ] 2 Mete Transmitter-Rex ve for © Has exclusive patented Quick-Check circuit for 
3 | A 2 Me wer eta “tai vers * ah Zs = qualitative tests and intermittent checks with- 
U r | Civil Defense Operation (Kirchhoff out unsoldering capacitors 
W2FAR & Bulkley W2QU)).. coos 4 Aue. ° — bridge—10 mmf to 2000 mf in 
A Unitized Band-Switching Trans- 7 mower tester—-0 to 00 percent _ ~ 
ae . WERTD ce MWe © Insulation resistance—3 to A megohms 
mitter (Hays, W6RTP)........... 96 Mar. © Electrolytic leakage current reads directly on 
100 Watts on the Table (Drenner 7 a — , : ~ ett 
49 . ullt-in d-c power supply continuously adjust- 
NIN 65.5 hada bene ia eiddeces 43 June able from 0-550 volts for electrolytic tests 
160 Meter Rig Using Clamp Tube under rated voltage 
1 XAT TT) ‘ - © 100 ohms to 7.0 megohm A-C resistance bridge 
Modulator (Johnson, W@LBV ).... 41 Aug. © 0-600 voit, D-C vacuum-tube voltmeter 
© 10-50 volt A-C vacuum-tube voltmeter 
| ® Quality Components for Long, Trouble-free Serv- 
| AM-FM ice @ 115 V. 50-60cy . 
| © Complete with test leads % 95S 
| ®@ Instruction manual : F0.8 
| MISCELLANEOUS || Ready to operate Price: wv. 
= s dn 20% deposit with order. Balance C.0.D. Jobbers— { 
A High-Frequency Double Conver- Write for discounts. 
sion Superhet for I.F. Frequencies ARCEE ELECTRONICS CO. 
Above 500 kc. (Lingel, W2ZGY).. 82 Sept. Sf WARREN ST.._N.V. 7. N. ¥.—Dept. A 
A Miniature H-F Portable Tra Ir - _— 
+ Secs 
46 Sept 
| 


shows how ; . | 
to diagnose trouble using W2FAR & Bulkley. W2QU) , 

i VM A 2-Tube Portable Rec« iver (Krauss) 38 Nov ing to locate the f 
capacitor probe and VT Automatic Noise Limiters with 


Civil Defense Opera 


LOST! 


nights of sleep try- 
NT ing to loc: the fol- 


e BC-61 


1 
. 4 4 i\~4 andi alkies 
Here’s the book you’ve been asking aon Sate - 40 Uct. P nm oa : 
for—practical, proved help to make = This Low-Cot tae ae 
your outside TV servicing really . ( yyy sat teseceeee. 0 Aug se 
effective and profitable. Saves time, ow Cost Vest Pocket R ieee money, than you 
work and chassis hauling .. . shows | _ ceiver (Ce Prin) . te teeeees ae 43 Bier. sible! Write 
you how to miake successful repairs The GEN Ga ed Beam r ibe (} ) 42 Oct. con YS. RABIO { 
the spot. You learn the follow- ‘¥ Consolette Incorporates Compact aa Los Angeles 6, Calif. 
sec 1. A sirhple, effective method AM Tuner (Kleidon)............. 59 July 
canal ywn trouble, using your 
SrtV ad and 0 clmple oapeciter SERVICING : wears 
probe. 2. Methods for finding your Helpful funts on servicing A.C.-D.C om" 
way around a strange circuit— , Sets -wornag A ete ne : * ° cae eeses m4 7 r } 
shows you how to “pull tubes and Mac's — enone — I ha ts — | 
diagnose trouble by observing audio sac s Radio Se rvice Shoy (Frye)... of Fe 
wa effects. 3. How to judge Mac's Radio Service Shop (F ry¢ . 60 Mar, joe -! 
7 oo goer cena by analysis of M 1's Radio Service Shor (Frye)... 61 Apr. 
the test pattern. 4. Methods for Mac's Radio Service Shox (Frye). 66 M ay | = 
king adjustments in the field. Mac's Radio Servi e Shor ery. )... 64 June | z& 
You'll want this essential, profit- M IC's Radio Service shoy ory pe 36 July | 
building book. Handy pocket size; fj | Vince's Radic Service Shop (Frye)... 59 Aug. |! PREPARE FOR A @OOD JOB! 
$ Mac's Radio Service Shop (Frye 66 Se; BROADCAST ENGINEER | 
ps deg l $450 Mac's Radic Service Shop (Frye)... 70 Oct. COMMERCIAL OPERATOR (CODE) 
ORDER TC-1. Only.....-- ps ‘ob Mac's Radio Service Shor (Frye)... 69 Nov. RADIO SERVICEMAN 
Py ~* ttn Barut Chor reve 7) Nec 
Pays for itself on the very first job. ene ie. | Television Servicing | 
Cy eta ae 42 Lec. | - > Veterans 
WOWARD W. SAMS & C0.,1MC, Repair That Speaker (LaFarra). | 98 Sony SEND FOR FREE LITERATURE 
Sweep Alignment in AM Receiver BALTIMORE TECHNICAL INSTITUTE 
Order from your Parts ORDER , rede (Part 1) a eee 40 June 1425 EUTAW PLACE, BALT. 17, MD. 
Jobber, or write direct to sweep Algnment in AM Receiver _ = . 
HOWARD W. SAMS & CO., TO DAY Servicing (Part 2) (Rhodes)....... 43 July 


Tube Substitutions in Home Re- SENDING c 
seivers (Chertock) ............. 38 Mar. RECEIVING= 


HIGH SPEED WITHOUT 
NERVOUS TENSION 


REVEALING BOOK 


2201 E. 46th St., Indianapolis 5, Ind. 


Send . . . copylies) of “SERVICING TV IN THE 
CUSTOMER'S HOME,” $1.50 per copy. 


(Check) (money order) for $........enclosed 


shows ho o ack 
AMPLIFIERS operators develon hints 
Nome ees bie Recs A High-Quality Audic System (Ster- gpeed and proficiency 


= Learn code for Ama 
teur or Commercial 


ling & Sobel) 


1 M- 
“ he Ph dite declined - MOT. LW Radiotelegraph Li- id 
NY ata tbebhes thon deduced doncweks An Audio Amplifier with “Presenc« a sending and receiving ! 
Southworth) 48 Nov with the Candler System which develops ra- . 
(Southworth) ss Cosecevecevere 20 NOV. @ dio-telegraph experts and code champions. BREE e 
I “ewan cuciver-Preccns CANDLER SYSTEM co. 
re adn ial ell —- i . An ‘mproved Equalizer-Pream; © wox 2s, GanetEs Benver, Coto. BOOK | 
Se ee a Yo ee a ee ee ee WD asked Kaha Sele Skcek Siac cs 46 Apr. TOO CO OO Com Com Oem Oe oe mm C 


RADIO & TELEVISION NEWS 


MISCELLANEOUS 
A Corner Labyrinth Trans 


PHONO 

There’s Money in idge R 

4 in ty I 

RECORDING 

A i M tic 

A Re : 1-Reproc ju y 

Ve n k Ge i 

TONE CONTROLS 

An Improved Tone Control Circuit 
(Sz ite ane hake kanes eR ee 

A Preamp with Tone ( ( th 
WORT) cccvocsscss ere ee 

The Degenerat T Sontrol 
(B nts «ik eee ee ae 


December, 


195i 


Thousands read the best-seller! Millions 
have seen and will see the thrilling movie! 


OO tp me 


by the makers of professional radio 
equipment for the 


greatest adventure of our time! 


Despite 101 days of salt spray and 

even total immersion, a National 

transmitter and receiver kept the world-famed Kon-Tiki Expedition 
in touch with the world! Now the same rugged dependability is yours 
in the amazing SW-54, the 
“Mighty Midget” broadcast and 
shortwave receiver (540 kes. to 
30 mes.). Measures only ll’ x 
". Write for details and 


av = 
eS ee 


name of nearest supplier! 


Nn 
NATIONAL COMPANY, Inc. 


MALDEN, 


MASSACHUSETTS 


ALLIED ELECTRONIC SALES 
FEATURES SUPER VALUES 
All Merchandise Guoranteed 


All-¢ annel Conical Aluminum double X 10-eler ete Ss 
te $2.97 ca Double V Fivir Arrow antenn . 
ea. Chimney mounts, best available, 9$c ea. Flashlight P 0 0 ES 

Batteri« General Heavy Duty, gc ea dozen, Cc. H N NEEDL 
Crystal Diodes, IN2IB, $3.25 ea IN23, $1.45 ea.; 

N23A, $2.75 ea.; IN23B, $3.75 ea For Any T e 

SPECIAL PURPOSE TUBES y Pp 

cé6s $ 5.95 GARG 2.75 | 958A $ .6s | d | 
F123A 7.75 211 v¥ée 1.65 | 1005 75 Recor P ayer 

FI27A 17.75 304TH 12.00 | 1616 95 5 

RKR72 1.50 304TL 12.00 1619 35 _— wwe 6s ee on 
vR105 1:50 310A 6.95 1622 2.65 . 

1829 4.95 723A8 13.75 1625 4s i Please send me FREE Jenselector. Picks the proper 1 
240 14.75 14 3:75 1626 “5 
2K2 27.50 254 «5 7193 4s replacement needle. 
2x2 ‘68 955 50 ©004 75 i 
3A4 189 957 45 3006 45 
Name 
Standard Radio and TV Tubes 55% off list prices. i 


ces rices subject to 
B., N.Y.C. Minimum te Address __ . — 


I 
balance C.O.D i Moe 2 i 
ALLIED ELECTRONIC SALES | 


Phone COrtiandt 7-4320 
136 LIBERTY STREET NEW YORK 6, N. Y. 


Phone or write for quantity 
tice F.O 
.osit with order 


industries, INC., 336 $. Woed St., Chicage 12 
| ’ rr a 


161 


SUN RADIO OF WASHINGTON 


SPECIAL PURCHASE 
Reg. $29.95 FM Radio 
Chassis-88-108 MC 


built-in 
Product of famous radio & 
facturer whose name we promised not to men- 


Complete with 6 tubes, 


antenna and 
speaker. 


TV manu- 


tion. TUBE LINEUP: 
1—12BA7, 2—12BA6, 1—12S8, 1-——35W4, 
1—35B5. May also be used as 

an FM tuner by picking signal 

off detector. 

Brand New——Now only....... 

NOTE: Do not send money for postage on above items. We ship 
best way—charges collect. 


JUST ARRIVED! 
NEW LOT OF SURPLUS 


BC 306A Ant Tuning units...........$ 1.95 


BC 706D Switch Boxes..........++ -69 
CD 716 Cords with PI-55 & JK-56.. 1.29 
RL 42B Ant Reels...... bennen cocee 39S 
ANB H-1 Single Earphones—No Cord -69 
1-82A Radio Compass Indicator.... 3.95 
12 GP7 Cathode Ray Tubes....... 12.95 
BC-347 Interphone Amp. Less Tube.. 2.95 
DM-35 Dynamotor 12V-IN, 625V, 
BR a csnccesecenteseoun 12.95 


BC-221T Freq. meters—brand new.. 125.00 


26 MMF VAR Cond .10 Space..... 99 
LOW FREQ. XTALS-FT 241A] SCR 522 BCEIO 
For SSB, lattice filter, etc. 4” Xtals Xtals 
spc. 54th or 72nd harmonic chan- 4" pins 2 banana 
nels listed by fundamentals. Ye" spc plugs 
Fractions omitted %” spc 
a 5510 2030 2442 
374 405 436 50 440 463 6370 2045 2532 
375 406 437 508 441 464 6450 2105 2545 
377 407 438 509 442 466 6470 2125 2557 
379 408 1 511 444 468 6497 2145 320. 
3 409 483 512 446 «469 6522 2155 3215 
381 411 514 447 «470 6547 22; 3237 
383 412 485 515 8 472 6610 2258 3250 
413 487 516 450 474 7350 2280 3322 
385 414 488 518 451 475 480 2282 3510 
6 415 490 519 452 476 7580 2290 3520 
387 416 491 520 455 477 7810 2300 3550 
418 492 522 457 479 7930 2305 3570 
390 419 493 525 459 480 2320 3580 
391 420 4 bee 461 g ses 
392 422 495 5 
393 423 496 531 | 99e ea |S2-29) 2415 
394 424 497 533 10 for | each 2435 
395 425 498 537 |_$9- 
ses SPECIAL 
429 200 Kc xtals 
401 431 | 49cea without holders $1.29 
2 433 | 10 for 69c Each Each 
403 434 | $4 3 for $2.00 
HAM XTALS-FT 243 HOLDERS—‘s” pin spc. 
4190 6773 7840 1015 5773 6273 6540 7440 7650 
5030 6873 7873 1129 5 6573 7473 7673 
5485 6 7906 6325 6575 7506 7706 
6040 6973 3735 5825 6600 7540 7806 
6073 7740 7973 5305 6373 6606 7573 8240 
6106 7773 8273 5677 5850 6625 7606 
6125 7806 5706 5873 7640 
6140 5725 5875 64 73 
6173 49c Ea. 5740 6473 6706 99c Ea 
6175 10 for 5750 5940 6475 6740 10 for 
4.50 5760 5973 6506 7340 | $9.00 


Add 20c for each 10 xtats or less for postage and handling. 


TERMS: All items F. O. B., Washington, D. C. 
° 


All orders $30.00 or less, cash with 
order. Above $30.00, 25 per cent with order, 
balance C. O. D. Foreign orders cash with orders, 


plus exchange rate. 


UN RADIO 


\___ OF WASHINGTON, D.C. _ 


938 FSTREET. N.W. WASH 4 


Universal Design Curves for Tone 
Control Circuits (Knight)........ 56 Nov 


BOOK REVIEWS 


Application of the Electronic Valve 
(Dammers, et al.) 

A Romance in Research (McQueen). 72 

Automatic Record Changer Service 


Manual (Sams Staff)............ 98 Mar 
Basic Radio Course (Frye)......... 117 Nov. 
Capacitors for Industry (Bloomquist, 

ON GR Re OE Lee ee ee te 116 Jan 


Color Television (Noll)............ 143 June 
Coyne Television Cyclopedia (Coyne 


EE vac Pe dean ae eae vanneds 98 Mar 
Data and Circuits of Modern Re- 

ceiver and Amplifier Valves 

(Philips’ Industries) ............ 116 Jan 
Effective Retail Advertising (Settel). 88 Feb 
Electrical-Radio Wiring Diagrams 

(E.I. Electrical School Staff)...... 142 Sept. 
Electronics (Millman & Seely)...... 152 Dec 
Element VIII—Ship Radar Tech- 

niques (Kaufman) .............. 142 Sept 
Encyclopedia on Cathode-Ray Oscil- 

loscopes and Their Uses (Rider & 

| RE eR ae meee pee eee errs 88 Feb 
F-M Simplified (Kiver)............. 134 Aug 
Ham's Interpreter (Aarnio, OH2SQ).149 Apr 
Making Money in Television Serv- 

SE TIED a nc kceccescwsees 148 Apr 
Most-Often-Needed 1951 Radio Dia- 

grams and Servicing Information 

SE See ae ee ee 116 Nov 
Most-Often-Needed 1951 Television 

Servicing Information (Beitman, 

REE ey eee 135 Aug. 
Movies for TV (Battison)........... 88 Feb 
Musical Acoustics (Culver)........ 141 Sept. 
Opportunities in Television (Ransom 

Ser ee 148 May 
Practical Electricity and Magnetism 

DE cchdcheedunesd-e6e0enens 117 Nov 
Practical Radio and Electronics 

Course (Beitman, ed.)........... 148 May 
Practical Wireless Encyclopaedia 

ERR eee Spee ares 134 Aug 
Principles of Electrical Engineering 

ina (Timbie & Bush)............ 153 Dec. 
Primary Batteries (Vinal).......... 115 Jan. 
Radio & Television Almanac (Dun 

SUE i.cawineedes ccneesteened 149 May 
Radio and Television Receiver Cir- 

cuitry and Operation (Ghirardi & 

SESE TE 144 June 
Radio and Television Sound Effects 

EES REE Se or Onn eee 112 Oct. 
Radio and TV Industry Red Book 

SG WME bcnwecencistuccsoues 
Radiofile 


Rapid TV Trouble 


Receiving 
Book (Middleton 
Television (Vols 


ee Oy PN incccctenecsases > 
Television Antennas (Nelson 141 Sept 
Television Principles (Dome)....... 116 Nov 
Television Programming and Pro 

ee, 72 July 
Television Service Ency edi 

Oballory BtekD oc oc ccccsccssvess 116 Jan. 
Television Tuk Location Guide 

rrr rr Te 118 Nov 
The Color Television Notebook (Vol. 

2) (Whalley, et al.).......+.--+- 152 Dec. 
The Radio Amateur’s Handbook 

(AR eee eer 141 Sept 
The Radic eur's License Man 

ual (ARR See 
Training the Local Announcer 

(Gould & Dimond).............. 115 Jan 
Transformers—Their Principles and 

Design for Light Electrical En- 

gineers (Connelly) ........e0+- . 73 July 


IF YOU BUY ON SPECIFICATIONS 


and tops in value, you'll buy the 


TWIN-TRAX* TAPE RECORDER 


"Choice of Engineers Everywhere"' 


Compare the guaranteed specifications 
of a Twin-Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin-Trax gives you more fea- 
tures, better all-around performance and 
more value for your money. 

Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 
*Trademark Reg. 


AMPLIFIER CORP. of AMERICA 


398 Broadway New York 13, N. Y 


1B22 $ 3.25 
1823 . 9.50 
1824 8.50 7 : 
1832 3.752 Rpiaty, . 
B42 14.50 : ; 
N22 1.25 304TL ‘95 725A . 5.95 
N23 1.49 307A 5.50 726A : 5.95 
N23 2.75 350A 6.95 7268 25.50 
N238 4.98 3508 5.95 726C 65.co 
C40 8.757 303 3.95 
326 24.50 YOUR 807 1.68 
427 24-50 RPLU 8 . 4.50 
SO 8 : 2.95 
336 ... 95.00] WANTED! | 330 : 9.95 
348 : 24.50 We Pay 611 : 2.95 
J62 ° 34.50 Highest 813 8.50 
K25 29.50 Prices! 829 11.60 
K28 33.95 8298 12.50 
APL 10.95 394A ...$ 4.95832 . : 5.50 
824 4.95 417A |. 8.50 832A 110.95 
322 59.50 450TH 35.00 833A 39.50 
C23 {95 527 9.95 836 . 3.78 
C24 1.95 703A - 6.95 837 ile9 
c4s 16.95 7068 34.50 860 . 4.00 
E29 14.50 706CY 34.50 872A 2.95 
4527 17.50 706FY .45.00 884 1.75 
4527 49.50 706GY .45.00 931A . 2.95 
4328 149.50 7078 14.95 991 ..... .39 
4330 %.50 708A 4.95 1616 28 
4331 89.50 71i4AY 5.95 1624 1.*0 
4X150A . 37.50 71 8.95 i6os 4s 
21 22.50 
Pi 4.95 Vacuum Head - 
BPs . 495 i 4 
‘P77 |. 295 capecitors 8014A 29.50 
GPi ... 4.95) 59-25 -$ 5-951 9001 1.75 
C21 22.50 | 23-32 - ,$-39] 9002 1.50 
Ka 94 : - 9003 1.75 


Complete Line of Transmitting & Receiving Tubes 


J. S. H. SALES CO. 


Dept. R-7, 7552 Melrose Ave., Los Angeles 46, Calif. 


@ SERVICING 
—  @ BROADCAST 
=: OPERATING 
@ ELECTRONIC and 
TV ENGINEERING 


wlll ILLUSTRATED 


FOF CATALOG 


ELECTRONICS INSTITUTE, Inc. 


21) HENRY, DETROIT 1, MICH 


$52,000.00 AVAILABLE 


To Buy Needed Surplus Electronic Equipment 
Urgently need BC-611; BC-344; BC-1016 Tape Re 
ss sec 


condition and asking price to 
WEST REGION ELECTRONICS 
1437 S. Norton Ave., Los Angeles 19, Calif. 


RADIO & TELEVISION NEWS 
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BUSINESS MANAGEMEN 


: Gettel)...... 64M 
GENERAL 

CIRCUITS (THEORY) 

MISCELLANEOUS 

POWER SUPPLIES 

I kaged Power | 

° A Mert t or Cc ‘ 

SHORT-WAVE 

international Short-Wav I E in. 
(Boor 66 Feb 
(Boor 62 Apr. 
(Boor May 


December, 1951 


No. 732 "Key" Punch 


No. 733 “D" Punch 


OE , 


NEW! Low Voltage 


Selenium Rectifier 


Power Supply 


WW STOCK! 
MODEL GPA28i0 


Input: 115 VAC 60 cy. 
Single Phase 


Output: 0-28 VDC 10 Amperes. 


continuous duty. 


A reliable source of unfiltered direct current for lab- 


oratory and production testing. 


$115.00 Net 
F.O.B. our N.Y.C. 
Factory. 


Special Selenium Rectifier power 
supplies available to specifica- 
tions. Write for Rectifier Equip- 
ment Questionnaire. Proposals 
and recommendations forwarded 
Promptly. 


Easy, fast 
way to cut 
“Key” and “D”’ 
Openings 

in chassis 


. ---with new GREENLEE 
= Radio Chassis Punches 


Now, in 1% minutes or less 
make perfect “‘Key"’ or 
“D" holes for sockets 
and other equipment. 
Simply insert Greenies 
Punch and turn with an 
ordinary wrench . . . get 
a “‘clean"’ opening in a 
hurry! Write today for 
details on these as well as 
Greentee Radio Chassis 
Punches for round and 
square openings. Greenlee 
Tool Co., 1892 Columbia 
Ave., Rockford, Illinois 


ee 
GREENLEE 


Ww. sident 
\ Fs A TECHNICAL TRADE 
|SCHOOL INSTITUTE CHARTERED 
NOT OFIT 
| Established 1899 
Paulina, C 


71-3 Warren St., New York 7, N.Y. |: 


- 
Phone: BEekman 3-7385-6 


TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Young and Older Men.. 


. 
Come to the Great Shops of Coyne in Chicago. Ge 
practical training in TELEVISION-RAD1IOor ELEC- 
rRICITY vitalin Defense Program. Prepare now 
for a better job or better service rating. 


START NOW—PAY LATER 
You can finance most of your tuition, pay for it later 
ineasy monthly payments. Special plan for men of 
Draft Age. Part time employment service availabk 
FREE BOOK Clip coupon for Big Free Illustrated 
Book. Indicate below, course that 

interests you. No salesman will call. Act NOW, 
8 Cook, Pre 

T 

JOT FOR PR 


500 S. 
ELECTRICITY & TELEVISION 
RADIO & REFRIGERATION & ELECTRONICS 
| B. w. COOKE, Pres. 
| COYNE School 
500 S. Paulina St., Chicago 12, I. Dept.91-85H 
| Send FREE BOOK and full details on 
J] TELEVISION-RADIO 0 ELECTRICITY 


j NAME ; 
| ADDRESS | 
le | 
CITY S 
AEE TE 


a 
Q 
wa 
a 


QUALITY AT LOW 


$ SUPREME MODEL 542 


MULTIMETER 
00 om per volt eter 
24 iJiges only 1%” x 
31 
1 ne MIL! RANGES’ 0/0. 6/30 
4 
1 DC VOLT RANGES 0/6/150 


300, 1500. 
4 ohms ranges 0/2K/20K/200K/ 


2 

4 AC VOLT RANGES 0/6/30 
150/600. 

4 OUTPUT RANGES 0/6/30/ 
150/600. 

1 DB EaNOES 6/+10+8/ 
+2 23 : +50 


2Kv $5.95 
‘38 Smt 3KvoCc 5.50 
95 | 3mf 4KVOC 8.95 
J 4mf 4KVDC ...... 10.50 
4 amf SKVOC 12.5e 
2 2mf 6KV 14.95 
2 imf 7.5KV 1.95 
4 2mf 12.5KV0C . 59.50 
2.338 . Vv 59.50 
Co-AxX Ys e 
Sallie Control Type RA, SPDT, 6 VDC. Uses 
ee eee $3.28 © 
oun ~~ TAS © RACK CABINETS. 85,4"H x 
13”"D, Black Crackle Finish, Hinged e 
sd Top y*® Lock. 3 vening in rear for cable 
@ __connections. " Shipped via Ry.” Xpr._ $8.98 @ 
@ PE-201A Gasoline Power Piant. puta 15V — 
— TOOW and gevee 300 Gee Exc. 
2 eee aa $275.00 
@XLEINSCHMIDT PERFORATOR 110-220 VDC, 
used excellent condition............... $250.00@ 
oR st S-PRONG PLUG IN RELAY 2000 on 
e 2MA Coil SPDT......... .$2.95 


®200 HY 6 MA, Cased 
@8 Hy 70 MA, 315 
125 MA, Cased. . 


HY S00 MA, Cased 
Y 500 MA, Cased 


i 7 3 » 15 Ohm, ‘Cased 
) HY 500 MA, SW CH, Cased 
5 HY 950 _ Rs Ohm, 
1 A} 


Cased 


eju8 HY 130 MA, 57 Ohm, ‘Cased. bad 

Epc cues ceccoessocese a 

- 

e° : as od * 
15 HY 250 MA, 65 O Cased. 

@ 5—25 HY 300 Ma, 120 ‘Ohm SW, CH., Cased. e 

es Hy noo MA, Ca se 

6 HY O MA, 30 “Ohm, , Cased, ‘Herm. Seal. e 

° 

se 

a 


45 Ohm... 


Bune °° 


5 7“ Insulation. pees sis0@ 
3.45@ 
Insulation eeceeee 2.45 
3.5A.... 2.95@ 
cv Insulation . 5.95 @ 
Insulation. 6.85 
Vv Insulation . 298 
VCT 3: Insulation 1.996 
v f @- 4A, Cased 2.9 
Vv 6A, ! 2.95@ 
vcT @ "2.5 KV Insulation 2.756 
Vv 10A, Cased 3.9 
V_12A, 6.3 V 2A He rm. al 5.95@ 
VCT 10A, 2:5 KV Insulation 6.0C . 
V_1A, 2 KV_ Insulation... 254 
115v_ POWER | TRANSFORMERS: 60 cy 
@os to 8: $1.23 » 
2.9 ° 
3306 
. 50 
. 42 e 
° s.9 * 
. 9.50 ® 
. 9.95@ 
29.506 
3 29.50 
@ 2500 VDC 1A. Pr. 230 _V_3ph 60 Cy 125.00 @ 
e COMPONENT BARGAINS . 
@1N2: SB crystals $4.50, 1N34 xtals $0.49@6@ 
SY3GT .SS, 872A $2.95, 304TI -++ 9.95 
@7Ts-15 Handset $4.95, National type N dial... 3.25@ 
@ Dual 10 Amp. 115 V 60 y. circuit breaker . 2.95@ 
5 screw terminal strip (6/32 Screw 10 20 
@ harrier Strip, Yellow Haketite, 6 term 10/ 1.50®@ 
@ Millen terminal strip 371¢ -40@ 
9 pin min. wafer socket — 85S 
@7 pin min. molded sock. base shield 10° 1.75@ 
@ Octal sock, 8, mica ames Ccceceseeceseses 10/ 1.006 
prong steatite socke e 10 61.00 
es prong, MIP 6. soc ket 10 = 8S @ 
@7 prong (small) steatite sock 10 1.006 
ICA Phono Jack & Plug #2383, 2385 .10/ 1.75 
” nel Bearing ......- — .10/ 1.580@ 
coiven line cord & mold. plug 10 1.996 
green 110V Pilot Light assembly 35 
@SPST 6A 125V,H &H Sw. 396 
C-H Luminous tip bat handle Aircraft Sw 
@ SPST 5A 125 ea. .25® 
eee ea 35@ 
momentary only seen OMe 25 
ter 490 
‘so? 
10W WW Res...... 1s@ 
SOW WW Res. ...-.6+++65 ea 406 
y a * Aas. eovceecee ea 75 
SSS TT ea s59@ 
. OK 100W Ad pair 1.256 
Rr 0 ohm 25W, 100 ohm 25W ea 75 
@.5 Meg Carbon Pot & Sw. 
ee feeder Root 4 digit counter (A1142) 
Millen Flex. coup. (39002). 
err plugs SOc, PL-68 


A Jack (PL- _ i7e,, oe 


e $ digit counter ia 
@ Jack x BC 631B > Séna 

Control. "Box C254AR/ART- is 4 plu New 9.95 
@> cell penlite bulbs (#222), 3 05 @ 
@Grain of Wheat 3V bulb Se, GE $57. 1av///! Jos . 

azda S-6 115V 6W bulb ee 10 

@3000MF 3V Sheateolythe capacitor . . 49°@ 
@ STEATITE Plate Caps—807 17c, 866 A 21 

Johnson 210 sock. 6S¢e, 211 sock -. 8S 
@AN PRS-1 mine detector 39.50@ 
+ * 
. 
° - ° 
* . 
* * 
@ 719 Dawson St., New York 59, N. Y. , 
e Te!. MUrray Hill 6-2650 e 


ord)... 42 July 
Wav rd). 56 Aug 
V rd)... 67 Sept. 
International SI v rd ‘1 Oct 
International Short-Wa rd). 63 Nov 
International Short-Wav rd). 67 Dec 


Analog Con 
Problems (Gra 
Bell System Ops 
Radio-Relay (A 
Dielectric Heating 
High Vacuum 
Gauges (Freedman) .... 
How TV Came to Pant her r 
0S a eee 
Induction Heating (Bukstein) 
Metal Sealing Techniques for Large 
Television Tubes (Hyde).... 
Motor Speed Controls (Bukstein).... 3 
1950-Banner Year for TV (Becker). 31 
Research in -ture Tubes (Krawitz ). 39 Dec. 


Resistance Welding (Bukstein)..... 52 May | 
Round the-World Voice Radio Sys- 
PE Oca ec dec eaceeewses 36 Aug. 


Bg 
5 


Shooting a Close-up (S 
Simplified Reproduction 
for Small Lab or 
i, ee 
Summary of TV Situatic n Round- the- 
World ...... oo 
The Unit Chassis Syste 


.. 39 May 
of ‘Dre 1wings 
H me Shop 


& Van Zeeland).............. 
Tube Manufacturer's Control of Grid 
Emission (Carlson & Morgan)..... 39 Oct. 
X-rays in Industry (Bukstein)....... 55 Nov. 


MILITARY | 


Naval Reserve Offers New 
tronic Training - portunities 


Elec- 


(Bat 


ania a atc tak ec pci avd ale | 
} ~ | 
Radio-R sdarSonar in N. Iva 
cations (Freedman) ....... | 


Saga of the AFRS (Narakas) 


TELEVISION 


ANTENNAS 
Novel TV Antenna Installation Over- 
comes Mountain Terrain (Combs). 57 Apr. 


t 

The Yagi Antenna (Harris)......... 66 Oct. 
BOOSTERS 
A Cascode Type Antenna-Mounted 

TV Booster W ES Sacees BO ily 
The Television Booster (Kiver)...... 35 Oct. 
COLOR 
Simulating a CBS Color Signal 

(Barlowe) ....... ee Paihia .-43 Sept. 
Synchronizin the Color Wheel 

BS ee ee 43 Oct. 
The RCA Tri ricolor Tube (Buchsbaum) 52 Nov 
TV Pictures in Color (Chalfin)...... 38 Au 
CONVERSIONS 
Converting the Admiral Model 


4H16S (Kempton) ‘ 39 June 
Converting the 
(Kempton) ...... 
Converting the 
(Kempton) , 
Converting the : 
poe fer 44 Aug. 


MISCELLANEOUS 
Bell System Opens Transcontinental 
Radio-Relay (Alberts)......... ...40 Oct. 
Custom Audio-TV System (Rose).... 35 Nov. 
How TV Came to Panther Valley 
SE ere eer ree 31 
Metal Sealing Techniques for Large 
Television Tubes (Hyde)......... 38 Feb. 
New Skiatron TV Projector Has 
C-R Tube (Dorf)............ suse Se Dee. 
1950-Banner Year for TV (Becker, H.) 31 
No Television in Your City? (Stanley) 40 Dec. 


THE 
RESI-SPHERE 
T.V. ANTENNA 

PAT. PENDING 


Shipped unassembled. Com- 
plete instructions. Light weight 
—easy to install. 


$3950 


THE RESI-SPHERE MFR. 


4745 N. E. 15th Ave. 
Plus Shipping PORTLAND ORE. fT. U. 1257 
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For Experimenters, Doctors, Chem- 
ists, Scientists, etc. 0-29" plus 
Mercury vacuum. All-metal type 
with reversible flow and anti-splash 
head. Screws on standard water 
faucet. (Adapters for smooth fau- 
$1.00 extra.) Vacuum nipple 
4” hose connection, 5 


cets 


has } Sold on 5 


day trial money-back guarantee basis. Not war- 
surplus but brand NEW on special introductory 
offer of only $1.98 POSTPAID. No COD's please 


National Laboratories, Dept. R 
11800 SE Linwood Ave., Portland 22, Ore. 


“| WHOLESALE | 
PHOTO SUPPLIES 


KODAK @ ANSCO @ GRAFLEX @ Others 
Radio Service Shops Coast to Coast 
Increase Profits with Photo Supplies 


add big photo equipment sales to your 


You can 


gross almost over night. Gamerman’s fast whole- 
sale service on any quantity, low inventory in- 
vestment, and low space requirements make it 

to capitalize on photo equipment sales 


ASy 
“ RITE FOR C ATALOG AND DETAILS NOW. 


L GAMERMAN asesiscres: 


3808 EASTERN AVE. 

BALTIMORE 24, MD. y, 

COIN OPERATED TELEVISION 

Get in on the ground floor of this 

SENSATIONAL, PROFITABLE busi- 

For small investment we can 

you large returns. tequires 
a few hours a week. Write— 


Coin Radio & Television Corp. 
190A Duane St. Dept. R New York City 


RADIV <27 MOXT 


Radio engineering is a big field. There's room for | 
you in it—if you're good. Get first-class training at 
Indiana Tech. Intensive specialized course, includ 
ing strong basis in mathematics and electrical en 
gineering, advanced radio theory and design, tele 
vision. Modern laboratory. Low tuition. 
month courses in Aeronautical, Chemical, 
trical and Mechanical Engineering. Reston for 
Enter December, March, June, September 
You can earn part of your expenses right here in 
Fort Wayne while you are studying. 


INDIANA TECHNICAL COLLEGE 


9121 E. Washington Bivd., Fort Wayne 2, Indiana 

Please send me free information on B.S, Engineering De 

gree in 27 months as checked. 
CD Radio-Television 


ness. 
show 
only 


ENGINEERIN 
DEGREE in 


© Aeronautical 


0 Civil © Mechanical 0 Electrical 
BOM. cccccccccctecsevecece cecccccessccces ° 
AOGTEND . « coceccccsecce ee ccccccccccceseccscsess 
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Quality Amplifier for TV Sound 


(Fleming) .......sseseeeeeeeeee 44 May chi 
| Sateen 8) the Ch1Ccago 
TV Re " iver Conve rsion for Ve locity i V.T.V. BA 
TV Reception in Fringe Areas ELECTRONIC MULTITESTER 


A versatile new Chicago Vacuum Tube 

SERVICE NOTES Volt Meter with more ranges and 

} Alignment Notes on TV Receivers greater utility—at the lowest price in 
. the industry! 


39:; 


RANGES 
oC VOLTS 
0-5,10,50,100,500,1000,5000. Input impedence: 
New Horizont 20 megehms (including 10 megohms in the DC probe) 
New TV Components. >... 51 Sept, | AC VOLTS 
dq I 0-5,10,50, 100,500, 1000,5000 
Input impedance: 10 megohms 
OHMS 
0 te 1000 megohms in 6 ranges with center scale 


> 
< 
) 
5 
5 
_ 
4 
> 


| — De readings of 10,100,1000,10K,1Meg.,10Meg. 
erner 
Square-W eds TV CAPACITANCE 
Servicing (G r, Jt Mc 50 MMF to 5000 MF in & ranges. Low voltage power The big 512" meter is mounted in 
Television Synchronizing Circuits source enables testing of electrolytic condensers. a handsome ~~ —— 
Part 1) (Racker & Selvaggi)... 70 Jan. case slanted for easy reading. 
ce tennadin : MILLIAMPERES 
Part 2) (Racker & Selvaggi)..... 58 Feb. DC 0-1,10,100,500 See Your Parts Distributor or 
V Test Equipment for Outside Serv (Not electronic) 50 millivolt drop. Write for Complete Information 
ioe Work (Lona). ««ocssecccccess 64 Sept. Operates on 115 V.A.C. Dimensions: 6%" Wide x 
j aie eae eat 9'5/6" High x 6” Overall Depth 


AMATEUR CHICAGO INDUSTRIAL INSTRUMENT CO. 


536 W. ELM ST. «+ CHICAGO 10, ILL. 
| =SURPLUS | 


DECEMBER SPECIALS | B-]4-37e) 3.0 -V. 1% - 
BARGAIN! NEW! Not Size 


ann eSOE ye bear IS WHAT COUNTS 


RELAY adjustable from 30 sec, 
S.P D. with starting relay for re- 
note control motor and contacts sep- 
arate Sens k No. R-246 Operating 


voltage LISV AC Coil resistance 

Sas SS SS 
VERTICAL ANTENNA 

MAST KITS 


—— as 


Fully Adiustable 5 35 Feet. to on Up. 
} FOR FM, TELEVISION AND notaky 's eam 
blet Antenna Kit used with the famous Hz —~ rafters 
consisting of 7 steel-alloy m ast — ns in a 
| canvas bag. Each section is 5’6 11 


) the last 6” rolled to a smaller op “0 tele- 
to the end of the preceding sectio N 

> into mast up to 35’ high or 
f 5’ Finished in weathe ~ 


jeal for erectior of FM Televis 
your coaxial cable right “through the en- 
ter! Brand new EACH eee 


TUBE SPECIALS 


ose ...$0.49 | 81 $0.49; 41 ... $0.49 
Tees eee | ee LIGHTNING 
FG 104/556) 29.95 | 2X2 -99 | 2051 29 
RK73 99 | 843 39| G.E. 211 -98 
i5R 79 | 803 2.95 | 12A6 .69 ° . 
801 coccces of0) Sane -99 | 6837 .69 Qe, y 
oon eceee os WL530 she = 1 | pete 4.95 
2 eevee 9 1625 .39 | 1&7 . 69 PR 
| pA os 49 + & aT 39 EFSO coe OTECTS 
' we -69' 12SL7G .99 . . . 
MANY OTMERS WOT LISTED Against Lightning Hazards 


FUSES .03 each 62.08 or c 


3AG—1 amp, 4am P. a. amp .4AG— an Pp, 40 amp No. AT 105 "E 


|| GP-7 TRANSMITTER TUNING UNITS _—_——, 


jumbo twin lead 


ideal Basis for E.C.0. Rig 


— TT —————— 


Tuning units for TCE & GIT ONLY JED Lightning Ar 
in the following frequencies e 
bes A-350 to $00 ke: B80 exclusive potented fe 
to 1500 kes: C-1500 to 3000 tra ‘ 2 
kes E-4525 to 6500 kes ' 
200 to 9050 kes. Contains 
all coils, ete. for these fre 
juencies, Used units are in 
4-1 condition $ 9 
Units C.F. each 3. 5 
Write for Our Bargain Bulletin 
Novel Tester. for Checking DOW RADIO, INC. 
Cont 
1759 E. Colerede St. Pesedens 4, Calif. 
The Pulse aiuaie PHONE: SYcamore 3-1196 MANUFACTURING CO., lac, 
min. or “y epost wr orders 
i ers Send full remittance to cove ¢ O.D. charges 6127M 16th AVENUE, BRQOKLTN 4, MH. Y. 
_30- All merchandise fully guaranteed. Subject to prior sale FIRST le Tetevision Antennas ead Acsesseries 
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323 W. Madison St., 


Newark's 
FM-AM Receiver 


Hi-fi FM-AM chassis featuring push-pull 
audio. FM circuit is drift-compensated. 
Has bass-treble tone control and phono 
jack with built-in preamp for magnetic 
pickups. With 12°' PM speaker, anten- 
nas, 12 tubes (including rectifier), hard- 
—, — escutcheon. Size, 13!/2x9x9"’ 


366 $69.50 


966034. Special es 


Garrard RC-80 3-Speed Changer 
Fig. A. Quality engjneered to play 
every type of record. Size, 13!/,''W, 
8H, 15'/"'D. With 2 plug-in heads 
for crystal or magnetic cartridges. 
Less cartridges. Wt., 20 lbs. 

73G510, NET $39.00 

Webster-Chicago Changers 

Fig. B. Automatically play one-inch 
stack of 7°’, 10°' or 12°’ records at 
any speed: 33/3, 4S, or 78 rpm. Size: 


141/4x14x83, Available with dual 
needle crystal cartridge, or with 
plug-in heads for magnetic cart- 
ridges. Wt., 18 lbs. 

Model 106-1. With crystal cartridge. 
73G523. NET $41.36 


Model 106-27. With two plug-in 
heads. Less cartridges. 
73G524. NET $37.83 


“\ Check These Newark Values! 


| c 
SF 


Hi-Fi Output Transformers 
Fig. A. 50-watt super high-fidelity 
output transformer for the William- 
son circuit. Matches push-pull par- 
allel or push-pull 6L6, 6V6, 807, and 
other tubes to 4, 8, 16 ohm voice 
coil; also 60 and 250 ohm line. 
Range: 30 to 50,000 cps. 4000 ohms 
eer. hy to P. Case, 41/2x374"" dia. 


346 $2.45 


uGi01. , Price 


RCA Wired Power Supplies 
Fig. B. For 110 volts, 60 cycies. De- 
livers 250 V @ 50 ma, 100 V @ 15 
ma, 6.3 V @ 2.5 amps and —24 V 
bias. Hum level 94 db below 250 V 
oe 57 db below 100 V. Chassis, 

344x8x2'’. Less SY3 rectifier. Shpg. 


= 8 lbs. $6.95 


54G400. Special Price 


Fig. C. Output: 250-300 V @ 2-8 ma, 
or 280-320 V @ 8-16 ma. Filament: 
6.0-6.3 V, adjustable @ 1.5A. Hum 
level 90 db below 300 V @ 10 ma. 
Size, 31/2x10'/4x6"". Less 80 rectifier. 


Wt., 6 lbs. 
54G401. Special Price. 


Send for Newark’s 
Catalog No. 51 


160 pages of the best 
buys in radio and 


television equipment 


NEWARK ttcctric co 


Chicago 4, Ill 


controls, coils, ete. All new, $75.00 value, guar 
anteed satisfaction or money refunded, postpaid 
in U.S.A., $3.00. Write for catalog. Buyers’ Syn- 
dicate, 30 N. Taylor St., Springfield 3, Mass 
SCOTT 16 receiver, good condition, no cabinet; | 
make an offer Frank Warner, 96% Oak St., | 
Binghamton, N. Y¥ | 
HEARING aids, used Zeniths, less accessories, 
$7 One-piece Nationals, $10. One-piece over- 
hauled, with accessories, $20.00. Shelby Instru- 
ment, 321 W. 7th St., Long Reach, Calif 

TUBES, surplus, bought-sold. Free list. Betz, 73 
Caroline Ave., Yonkers, Y 

LONG distance TV and FM antennas ves + beams, 

| stacks, etc. Wholesale Supply Co., Dept , Lunen 
burg, Mass 

53 OHM Coax, 300 ohm twin, reasonable In- 
quire: Harry Van Dick, Little Falls, N. J af 
| WANTED 

WANTED—TS 117 and TS 125 Frequency Meters 
in new condition tox 520, Radio & Television 
News, 185 N. Wabash, Chicago 1, Ill 

NEED BC-611 or BC-721 Handie-Talkie (or any 
part); ART-1 ARC-1; ARC-3; DY-17; TS-12; 
TS-13:; MN-26 J or K; BC-342; BC-312; 1-100 
BC-348; BC-788 A, AM, B or C; 1-152A, AM, B 
or C ; TS-67 ; Teletype, test or any other equipment 
Cash or trade Write: Bob Sanett (W6REX), 
1668 Dockweiler, Los Angeles. Calif 


Rate 50c per word. Minimum 10 words 
RADIO ENGINEERING 


RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly Expenses low 
Write for catalog. Valparaiso Technical Institute 


Dept. N, Valparaiso, Ind 

SALE 
DIAGRAMS Radio, Record Changers, Recorders 
T5e; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer’s Radio 
Service, Dept. N8, 36 Columbus Ave., New York | 
23, N | 
HOTTEST surplus list in the country Elec- | 
tronics-Hydraulies, Aircraft-Gadgets Dick Rose, 
Everett, Wash 


RECORD changer parts for leading makes 
everywhere. Friend’s Wholesale 
N. 6th St., Philadelphia 6, Pa 

SMALL quantities of excellent meters at low prices 


We ship 
Distributors, 106 


Write for list. A. P. Schaupner, 14216 Warwick | 
Rd., Detroit 23, Mich 
PICKERING aucio equipment, 15% discount! 


New York City 

i Beams, Aluminum Tubing, 
Ww iNard Radcliff, Fostoria, O 
75-A 90-B amplifier, 


Skalamera, 435 E. 74th St., 
FIVE Element TV Yag 
etc. Write for prices 
PRESTO 6-N 


and Recorders, 


Altee Microphone & miscellaneous items. VPerfect 
condition Ww E. Olewine, 16 Granada Way, 
Altoona, Pa 

COLOSSAL bargain in radio parts, over 150 as- 


sorted radio parts including resistors, condensers, 


HELP WANTED 


CORRESPONDENCE school writers wanted: Man 
or woman with actual paid experience in writing 
correspondence school lessons on radio, electronics, 
or electricity. Must be able to turn out high qual- 
ity copy requiring minimum of editing Not a 
school. Excellent opportunity for right person to 
advance above and beyond possibilities offered by 
correspondence schools All replies answered 
Present employer not contacted without permission 


from applicant ~e Engineering Co., Inc., 
831 Munsey Building, 1329 E St., N.W., Washing- 
tun, D.C 

RADIO officers, $600 monthly earnings, plus top 
union conditions. Men with 6 months’ American 
Merchant Marine radio operating experience since 


Jan., 1935, can obtain special FCC 
immediately. Men with FCC 
class license and 6 months’ 
as radiomen can also qualify Phone, wire, or 
write American Radio Ass'n CIO, 5 Beekman St., 
. Y¥. C. COrtlandt 7-6397 


CORRESPONDENCE COURSE 


AMATEUR radio operator 
Also code for commercial 
spondence course. Low cost 
Federal Electronics Institute, 
F., Greenwich, Conn 

USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free 
(Courses bought.) Lee Mountain, Pisgah, Ala 
RADIO Servicing Course shows latest short 
methods. Lessons easy to follow. Only $3.00, 
postpaid in U.S Buyers Syndicate, 30 Taylor 
St., Springfield, Mass. 


license to sail 
radio telegraph 2nd 
sea time on Navy ships 


license preparation 
examination Corre- 

Personal coaching 
34 E. Putnam, Dept. 


cut | 


| 


Cc 


Hon 
poblem 


This is genuine W11K Army Field 
Wire on original ana eel I 
Reconditioned sulated, 2-conduct « r-steel 
LIKE. rt Ay strands. Excellent for all types of 
EE-8 Phone communicatior Used extensively 
per $34, 50 by telephone companies, industry 
engineering projects, ranche put 
pair lic address systems 
GRADE | eed. excellent condition 
Mile reels (wt 160 Ibs.) $22.50 
Half-mile reels (wt, 80 Ibs.) 12.50 
500 ft. reels (wt. approx. 1X Ibs.) 4.95 
W-130—Lightweight Assault Wire—-2 Con 
ductor Excellent inter-com wire. Un 
used, excellent condition. 10,500 ft. reels. 67.50 
Approx, 5.300 ft. reels 19.50 
Send for FREE FOLDER 
All prices F.O.B., Sacramento. No C.O.D. (Calif. resi 
dents add 3¢% for sales tax.) Prices subjec » ch 
without notice. Send check or money orde 
LORIS SALES, P.O. Box 1896 M-12, Sacramento, Calif. 


EASY MONEY "fs 


m zee dorit get ovr cr 
ling the cash we'll 
for that surplus oeer | fee 
devs ht when the buyin 
or then YOU AR 
{Osi G MONEY." Se send us 
vr name and 


x NO 
Xoo" cETON GOR MAILING LIST/ 
G. L. ELECTRONICS 


905 S.VERMONT AVE,LOS ANGELES 6 


C. C. COMMERCIAL RADIO 
OPERATORS LICENSE 


Critical Shortage of Licensed Operators Exists!! 


A wondertul future is yours with an F.C. ¢ 


radio telephone or telegraph operat i 
to tos saline ed bs in aviation dca 
rtation ery at ew - 
STU bY. COURS E te aches OR in shortest 
lowest possib le cost NO OTHER 
Proven valuable durir World 
training thousan is of men; elimi 
g. exe papers, pour er 
directiy related ¢t official 
hus assurir you of all 
r else to bu containin 
teria!, diagrams, et« urs 
= r money ord r pay 
postman $9.9) lus ' 


COMPLETE SATISFACTION Por’ MONEY PREFUNDED 
WITHIN 10 DAY 


STREAMLINED SELF STUDY COURSES 
9 Sth Avenue, New York City 


STATEMENT OF THE OWNERSHIP, s-* AGEMENT, 


AND CIRCULATION REQUIRED BY HWE ACT OF 
CONGRESS OF AUGUST 24, I 12, AS AMENDED BY 
THE ACTS OF MARCH 3, 19 AND JULY 2, 1946 
(TITLI UNITED STATES “CODE, Sk TION 233) 
# Radio & Television News, published month at Chi 
cago, Illinois, for October 1, 1 

1. The names and addresses of the publ isher, editor, 
managing editor, and business managers are Publisher 
William B N. Wabash Ave., Chicag l, l 


ol 66 Madison Ave., Ne York 17, 

William Stoeklin, tie 
N Y Business manager, G, E 
Ave., New York 


Editor, 
N 


Ziff-Dav 185 N. 
1, Tl Ik5 N 
1S ay N. Wa 
il A. Ziff. 185 N. Wabash Ave 
Davis, 185 N. Wabash A Chicago 
3. The known bondholders, mortgagee Se 
curity holders owning or lding 1 = c mn of 
total amount of bonds, m« r othe ecurities a 
Modern Woodmen of America, “ke ick Is land Illin 
Varagraphs 2 and include, in cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary rela 
tion, the name of th: person or corporation for whom 
such trustee is acting; also the statements in the two 
paragraphs show the affiant’s full knowledge and belief 
as to the circumstances and conditions under which stock 
holders and security holders who do not appear upon the 
books of the company as trustees, hold stock and secu 
rities in a capacity other than that of a bona fide owner 
5. The average number of copies of each issue of thi 
publication sold or distributed, through the mails or oth 
‘rwise, to paid subscribers during the 12 months preceding 
the date shown above was: (This information is required 
from daily, weekly, semiweekly, and triweekly newspa 
pers only.) 
G. E, CARNEY, Business Manager 
Sworn to and subscribed before me this Ist day of 
October, 1951 
{SEAL] Helene Bullock, Notary Public. 


(My commission expires March 30, 1953.) 


RADIO & TELEVISION NEWS 


USED 
books bought, 
tional Exchange, 


educational 


Educa 


correspondence courses and 
sold, rented; catalog free 
Summerville, Ga 


MISCELLANEOUS 


YOUR present V.O.M. can be converted to a high 
quality V.T.V.M. Unit, $10.95. Complete litera- 
ture on request. Distr Ames and Day, Inc., 
Hotel Touraine, Boston, Mass 


SPEAKERS repaired, wholesale prices, guaranteed 
workmanship. Amprite Speaker Service, 70 Vesey 
St., New York City 7 

RIDERS radio trouble-shooter’s 
umes 3 to 13 inclusive 
lent condition, $75.00 
ron Ave., Verona, Pa 


manuals. Vol- 
Eleven volumes in excel- 
Wagneradio Co., 734 Her- 


INDEX OF 


While every precaution is taken to insure | 
accuracy, we cannot guarantee against 
the possibility of an occasional change or 
omission in the preparation of this index. 


NAME PAGE 
Acorn Electronics Corp. 54 
Adamson Electronics Co... . ide we acare 126 
Airex Radio Corp. 151 
Alden Electro Co. ; ewe 157 

| Allied Eiectronic Sales...... 161 
Allied Radio Corporation 9 
| Almo Radio Company 148 
| Alvaradio Supply Co......... .156 
American Electronics ... ‘ -..-136 
American Television & Radio Co. 124 
Ampex Electric Corporation ‘ 116 
Amplifier Corporation of America 162 
Areo Electronics, Ine... ... 116 
Arcee Electronics Co... . 160 

| Arrow Sales, Incorporated 109 
Ashe Radio Co., Walter. ie .121 
Astatie Corporation ..... 119 
Astron Corporation ...... ahaa 168 
Atlas Tel-Kad Company. ..104 
Baltimore Technical Institute 160 
Barry Electronics ...... 118 
| Belden Mfg. Co.... 10 
Bell Telephone Laboratories, Inc. ‘+ ee 
| Belmont Radio Corporation 7 
Beriant Associates ........... .126 
Blonder Tongue Labs 129 
Bond Equipment .. 149 
Boyce-Roche Book Co...... 98 
Brook Electronics, Inmc......... 116 
| Brush Development Company 28 
Burstein-Applebee canny 130 
|\C & H Sales Co...... ewes 106 
Candler System Co........... 160 
Capitol Radio Engineering Inst. 87, 122 
| Channel Master Corp. 23 


| Chicago Industrial Instrument Co. 


| Chicago Transformer Company 27 
Cleveland Institute of Radio Electronics. 24 
Coin Radio & Television Co. 164 
|Collins Audio Products..... ieee eae 30 
| Columbia Electronic Sales. 142 
| Comet Electronic Sales Co. 145 
| Communications Equipment C ompany 105 
| Component Supply Co....... 86 | 
| Concord Radio Corporation 100 
Coyne Electrical School... . . 16% 
| DeForest’s Training Inc... . 5 
| Dow Radio Inc........... 165 
| Dumont Electric Corp... . 15s 
Editors & Engineers, Ltd.. 138 
Edlie Electronics, Inc... . 148 
| Eitel-MeCullough, Ine. ... ; 118 
| Electronic Expediters, Inc. 144 
| Electronic Instrument Co., Inc. trd Cover 
[~~ Measurements Corp. 136 
Electronic Specialty Supply 132 
Electronic Vision Projection Co.. . 168 
| Electronics Institute, Inc.. 162 
| Erie Resistor Corporation. . . ..140 
| Espey Mfg. Company, Inc... . 135 
| FM and TV Magazine...... 133 
| Fair Radio Sales... én 147 
Farwest Trading Co., Ine. 104 
| Federated Purchaser, Inc... 98 
| Feiler Engineering Co... . , 148 
Fisher Radio Corporation. on .110 
| Forest Sales . 152 
| Franklin Technical Institute 151 
Fretco Television Company 140 
G. L. Electronics 102, 166 
Gamerman’s . . 164 
Garrard Sales 153 
General Electric Company 12, 20, 21, 25 
General Test Equipment 157 
Don Good, Ine... . 157 
Greenlee Tool Co. 163 
Greylock Electronic s “Supply Co. 135 
Hallicrafters Company, The — 
Harjo Sales ........ .124 
Harvey Radio Company, "Ine. 108 
Heath Company .. 76 Thru 83 | 
Henry Radio Stores. . . 167 | 
Hytron Radio & E lectronies Co. wane 
Indiana Technical College 164 
Instructograph Co. ............ eS 
4.F.D. Manufacturing Company, Inc... . .165 
s- eeeneesneremne ae st re ate 
December, 1951 


WORLD'S LARGEST 


What Do You Want to 
Trade In on a New 


—% hallicrafters? 


| have a complete stock of Hallicrafters receivers and transmitters. We will give you 
the best doggone trade-in in the world because we need used receivers badly for 
our trade. What do you have? Write me about it. | give you prompt delivery, 90-day 
FREE service and the world’s lowest credit terms. Write, wire, phone, or visit either 
store today for the best deal. Export orders solicited. 


MEDIUM PRICED HALLICRAFTERS MODEL S-40B 


540 ke. to 43 Mc. Temperature compensated. One RF, 2 

IF, 3-watt output, 4 bands. 115 V. AC. 7 tubes plus rectifier. 

Internal speaker. Only $99.95. Other popular Hallicrafters 

models: S38-B, only $49.50; S-72, only $109.95; SX-62, 

only $289.50, SX-71 only $199.50. 

NEW DUAL-CONVERSION RECEIVER HALLICRAFTERS Model S-76 

Note these features: Dual conversion (1650 Ke and 50 Kc)}—more 

usable selectivity than the best crystal. Giant 4-in. 
calibrated in microvolts and “S" units. Four bands 538-1580 Ke, 
1720 Ke to 32 Mc. Calibrated electrical bandspread. 5 position 
selectivity. Sensitivity 2 microvolts or better with 5 watt output. 9 
tubes plus regulator, rectifier. $169.50. 


UTORS OF 


Oh Warns 


“S" Meter— 


SHORT WAVE RECEIVERS 


CABINETS!! 


CABINETS!! 


og wood; slide-rule dial 
opn 

vo? Be rg ee A Inside: 

1014 "x654 ie. Dial 

134 x6 $1.49 
Type ‘‘B’’—Ma xf In- 

side 17 —~_ xlOM% 

Dial lle 


yee  D —MID 
DATION . . pol. 
AMPLIF, OSCILL. 


ET CABINET & CH 
walnut; ideal for: Ac-DC 


RADIO, 
INT. RCOM, TEST EQPT, ETC. 


Ready-punched 4 min. tube chassis. Inside: 714” 
x516"x4" ee6 .set $1.49) 
or. TUNGAR sues 2206501) . . 2 Amps. 


Chargers & D« 


14W 11° 2 

. Ball- be saring: 

2 2” 
‘V2 a 


(1214 2.39; 

Min. order $3.00, 20% deposit yee. on all C.O0.D."s. 

Full remittance with foreign orde Please add suf- 
ficient postage—excess rotund ded. 


LEnloN RADIO CORP. 


pr: 5 
Heavy duty, 1614 2 


65 Dey Street 
New York 7, N.Y. 


REL 
10 K 


(R2791-8109P36) “SPST dole. brk- N.O. 
15_"xllg”x2” . "$0.98 
SPST KEYING . | dbic. brk N.O. (GE # CR2701- 


B100C3 175 ohm 159”%x114"x: 
s 


PST KEYING (Allied #CNSX-1) Dbie bre Ne 0 


pPor °ANTENNA RELAY °° 


}UARDIAN 


MAGNETIC” yg th ha 
24V . SPST dble. 


To ‘ohms, 


mitts . es 
# 694R19 . 28VDC, 75 ohms, 250 


Eclipse #1213723), 24VDC, 5 ohms, 
ALLEN. BRADLEY 


50. . 
a= HARDWARE TREASURE . « FULL. LB 
CAN of Nu Screv s, Washers, etc..69¢, 3 

DSET Ps ‘HAND MIKE 


A 
200A, 


zXx9o1419 24 VDC, 100 ohms 
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~ Ne 
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c 4 « 7 FULL LBS. of: Coils Resistors, 
Wire, Sockets. Condenser ETC ETC, Shpg. wt 
t 3. 
. Powerful Bar, Block, 
i. 
00001 
td i. 
» multi-deck, 
i. 


20W. 12 asstd 
RBON RESISTORS . ferrule end. 25 


_getscrew ” Kit 
to 8 pin, 


ring, 


sp of 25 asstd. 
WAFER SOCKETS— 


asstd 


12 


FOR THE... E AR” 


CROWD 
THE STI Al NSITIVE 
PHONOGRAPH PICKUP 


2 


Here’s why this —_ faithful  Sageedpene ap- 
peals to people gifte 


with “Golden Ear” 

... why the STRAIN-SE VE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras . . . the latent music on 
your records that other pickups leave untouched. 
@ The STRAIN-SENSITIVE PICKUP 


plitude t aA 
we 


is an 

er with a CONSTANT 
RESISTANCE of about 250,000 ohms. 

@ Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

@ Excellent Transient Response. 

@ NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 

@ LINEAR RESPONSE, free from peaks or 
resonances. 


Cartridges are available for both standard and 
micro-groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is necessary to provide 
the correct D.C. voltage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMATION. 


PFANSTIEHL 
CHEMICAL COMPANY 
101 Lake View Avenue, Waukegan, Illinois 
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t i | Mi Mark Electronics Leetdeweeee 

construction——-exclusive re Mobile Mounts. iia Sr os al 
. attison Television Co................ 

mast clamp design pre- Merit Coil & Transformer Corp.......... 

vents turning or canting. OU eee 
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Se a 3 es 55a 0 ae be o0'0-n. ae 
oS» National Electronics .. . RS Pe 
PHOENIX PAR-5 INLINE ata: —_—— National Laboratories ................ 
eee mn > National Radio Institute.............. 
. me } | eh a ae het ee és Pee 
High sensitivity ... excellent recep- | } Newark Electric Company........... 
. . . . | New Sur OO ry 
tion in toughest fringe areas . . . gain att | aes 5 — ye tered Leneaek aha 
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Olson Radio Warehouse............. 94, os 
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Platt Electronics Corporation.......... 91 
Poly-Tech Company ... eesece ..164 
a —— — —_—— $$ _ Precise Development Company. hia asim. te 144 
Precision Electronies, Ine............ 138 
PICTURE TUBE REACTIVATOR CE ig a was ween eh bie 140 
| Premier Radio Tube Co.............. 117 
Reactivates dim picture tube with- } and Golden Rule Service | Prentice-Hall, Inc. ............ ARE: 112 
bon r- Lange Mey EY-- — Progressive Electronics Company. * se See 
a one se ceme ~ “ > m eg « 
a or contractors! Supply limited. | Fined Copel ors an ch inten eee ech 86, 34 
Renctivater. 2 7 0 b Radcom Engineering Co............ 151 
net | With be Me Radio Apparatus Corp. ........... 132 
F.0.B. New York—'‘,4 with order, balance C.0.D. | ; KF. == —.. of Ampetee, 75, 99, 2nd Cover 
| adio Craftsmen, Inc., The........... 112 
"ELEevaoni VISION pResestien co. A T , : : Radio and Television News............ 131 
ngsiang Avenue ronx, N. Y. C. STRON corporation —— 255 Grant Ave., East Newark, W. J Radio Ham Shack, Inc...............-. 101 
re Made Pacts Ce... ......ccccrcccccecs 113 
Raytheon Manufacturing ‘Company ee 17 
EN a at eras a aioe We eee Oe 85 
Resi-Sphere Manufacturer ........... 164 
Rider, John F., Publishers Ine........ 107 
a Rinehart Books rte arian ire atieae inal ce i 115 
Roger-Phillips Research Labs....... 34 
| GE, TD. oc oceckceesenenses 159 
: : | y ris MED ccccvcccecene . 
The Weathers Pickup System created a sensation at the June ty be --s w...31, 128, — 
meeting of the Audio Engineering Society in New York Schott Co., Walter L...... 6.66. eee eee 19 
Simpson Electric Co...........2006. ..104 
Snyder Manufacturing Company..... . 137 
Sonic Equipment Co. ...........020-- 124 
Spracue Products Co. e en wdiinaase 16 
Sprayberry Academy of Re 6 eras 31 
Stan Burn Radio & Electronics......... 122 
| a ae eer 86 
| Star Electronics OR alll i aCe 132 
| Steve-El Electronies ................ 153 
Streamlined Self Study Courses......... 166 
Sun Radio & Electronics Co., Inc....... 110 
| Sun Radio of Washington, D. C........ 162 
| Sylvania Electric Products.......... 32 
| Ne ane are a 6 Ghd i Wee ewe ew 169, 170 
| Tallen Company ..............++-:.. 155 
REALISM Television Communications Institute... . . 120 
Television Supply re 144 
ME, Ee snes ceescceeeeusececosees 129 
WITHOUT Telrex, Dk. c¢neese00eee¥owndesanee 155 
Thomas Electronics, Inc. ....... TTT 
NOISE i rr 106, 139 
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20 to 20,000 Ungar Electric Tool Company, Ine... . . . . 135 
United Catalogue Publisher, Inc....... 126 


ee Cn, .csawes cee peee-e 
United Surplus Materials.........- 


CYCLES! 


| V & H Radio & Electronies........ 
The NEW variable capacitance pickup in cartridge form | ff] Valparaiso Tech. Institute... 
anc inges re con 6 6 wera mers et aetee 
* One gram stylus pressure with ideal tone arm | Weller Electric Corp......... ‘ 
* Two grams pressure on modern Webster changers West Reion Electronics..... 


Wholesale Radio Parts, Inc... . 
| Wincharger Corporation » 
World Radio Laboratories, Inc. 


* Very low pressures with other players, including RCA 45 changer 
Constant Amplitude Response, 20 to 20,000 cps. 
volt into 2 megohm at 1000 cps. 
AES Response Equalization from separate output connection, for LP records 
Replaceable |-mil sapphire stylus (3-mil sapphire stylus on request) 
WEATHERS cartridge, complete with ultra-flexible cable, oscillator 
unit, tube, installation hardware and instructions ..Net $37.50 
The above oscillator requires 6.3 volts ac at 0.3 amp., and 
250 volts dc at 2 ma. 
WEATHERS power supply, complete with 8-foot cord, for 117 
Wola, GD EBS. cccccccccccccccesccecces «++++-Net $14.50 


Mail money order or check to 


WEATHERS INDUSTRIES 
510 RICHEY AVENUE, W. COLLINGSWOOD 6, NEW JERSEY 
(Shipments postpaid in U.S ) 
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ek. a ckts, xmfr 115v 
: 9 5 Cool That Tube! 
outpt 2 
PHOTO-FLASH 40 CEM 28vacdc.. .$5 
jot a Incl Pwr 70 CFM 115v/400cy 4 
Life gtd L i) Rfictr 250 CFM 28vacdc 7 
t cord 1 c fla 250 -_ F to 11 Ss es 
ture-envelope 7sec.True ite . a 9 vac Transformer 
ment. and probt at bie all cameras oper LiS5VAC T HAT'S A B UY 40 CFM 24vde 
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a for AC & SOCKETS fer 175 CFM 220vac aa 
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for _KODAK&« shutters. ¥ mai g oho = 
° eee es ii ‘ 
Complete ““THRIFTLITE”’ WILLIAMSON 
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Controls, 5 i 98 shutters & accessories. WE pins, 34 & 12” spacing ; 10 to 20000cycies with Ease! 
Resistor 100 for 3.98 SELL & SWAP. = 4 4 a Internationall Famous; For 
Vitreous 5 : for en 2. Bipres Dual holder Ra - HiFi enthusiasts. Incl supply, 5 
Sockets, Asstd, 8, 7, 5, .25 for : se ¥ ee Al olders 2 acing parts; Balanced resists... 
Rotary Switches, Asstd... for 1.75 TAB “SUN FLASH" LAMP _ p Kit & Tone boost Am 
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ron Core Siub & Scre SO for 1.00 ”. ; aaah 3 804x 100 000 cycle 6B4G's, Max Harmonic 
{ Elastic Stop Nuts, Asstd ..-50for 1.00 _ 4 Distortion 144% full outpt & only 1a °¢ 
nobs, Asstd, w/ Insert 10for .98 ‘T1114 Mtd FT243 exacting 5W outpt. Includes Bass & Treble tube 
| Spaghetti Sleeving, Asstd. .75 ft. for 1.00 > 5 3525Ke 4190Ke boost a Tone ¢ 4PreAmp G.E. c 
Ceramicon Cndsrs, Asstd i2for 1.00 FLASH 3980Ke 5030Kce e Sdual & 2outpt (7) tubes, Parts, RCA c 
Cuses. honk, i A & Base. : 4 ) + . Write for other Fr sis & info., : 3 
mmets er sst« ‘or .- . < " 
| Resistors, 2 W. 25 for 3.69 X-400 Air Corps Lamp $14.98 
Tie-Point Lugs, Asstd 35 for 10 for $5.00 
f CIRCULAR CIRC 35mm and 16mm FILM 
SLIDE RULE Heinmann Ma Gueranteed Govt. Surplus Hi-Fi Hvy dty 12” PM 
12” Equiv—2%%” Radius | 27, 7,,% 12, 15, 35mm Microfilm 20 Exp cart for $1.00 ° eee ‘ 
PRINT STAYS ON, Lami- | 80.100, 180. Gach... .. . 16mm PAN film GSAP camera. Perfect 54 Sensational 10” HiFiSpkr Ideal 10 Watt 
nated Plastic, Multiply, $3 at CH Toggle Sw Brkrs. 3. rolls (1320 &,) Rp ere ry .  -- me Stas. Concentric. Separate Driver 
a <a, sags, Dee ve” > Klixon’ Thermai Push “Button ‘Brkrs Amps; Seaeer ae in 20 —_ Cart & Safe ty Can. c 4 2s Py oren eens het) 
ARAi . 5,10, 15, 20, 25, 30. Each.......89¢ | Day 50, Tung 32, 49 Date Special 5 Electro Voice EVIGH duai twilt Cart. $3.98 
PARALLEL RULES, Handy a) 
Drafting Tool, 6” Lg Mfr MERCURY THERMO REGULATOR Cartridges for .......sess20e5 $1.00 a —— fotke oe plays. 
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DUAL CKT. 105°F & 32°F. Extremely ALIGNMENT TOOLS Hi Gain vynamic Mike & 
sensitive accurate for most exacting re- Ideal NO-LOSS Alignment Bu Comb. Spci. Dyn Mike 
Infrared Snooperscope quirements—Research, Fire Prev., Freeze, TLiISO, long Insulated Shaft. - Ximr, - . $2 
Image-Converter Tube HiSensi- Pt Control, or Max-Min Temp Control. Knurled Knob. Only os 45 026 49c XFMR Hmt-sid TC 
tivity simplified design 2” dia. Brand New. Individ. Boxed w data & ckt. RELAY Spring Adjuster & Switch-Bd Tool 3 wdg. 6 t & 400tapped 
Willemite screen—Resolution up SPECIA — ..-Ea. ; 12 for $10.00 Slot takes up to .022”. WEC No. 203 .98¢ @ 150-.can be us Mike to G 
to 350 lines,in. Complete data Ball Pens Gtd Red or Blue 5S for $1.00 Feeler Gauge for Relay, Telephone & Tele- Line to Grid & Line to Line. Cad & 
& tube, each........ $4.98; 2 for $9.49 Ball Pens Draftsman Black 2fer 1.00 type contact, 8 Detachable sizes 98c Sid SPECIAL 49c; Ten for ..... 

A2 ... $1.88 2322 7.1 AUSGT 1.49 or] ar E43 .. 1.39)\100 7s 9 
OA3, VR7S. 1.47 233 29.7 us - x “Ore ~ so. 0 is .* 
gage 23. 15 232". -2833 Save’? |: a8 pn meoaax:: 193/38 38 33 
083, VR90. 1.23 23: 39. we 1.89 ee ie 5S 20 9.9 
963 vRigs 1:43 233 38:30 Saxsar... 1-98 & GUARANTEED £7888 33 83 
° x . oo ae : 
oy4 .. 2.53 233 a. 1.9 PRICES SUBJECT TO CHANGE x. . 2.26) 72 32 32-9 
vs-. 12:49 | 233 +s 1.08 : 9 | 14Ww7 : a 7s ne 6A i - i - pects 
C1A 9:75 234 8G 1/09 785 : 7 4 ie * ale Ss... 7.75\868 Ceic.”. 3.49\CKS : ulbs 
O1A 69 234 A6 79 ; : s 1.7 See weer KS > 1-9 3.4 

a3 1.2 44 A7 1.19 . ° isR Té60 10.4 eens 72A -+ 2.35 /\CKS + 1.7 2.9 

aapP 7 45 cs -69 788 4.98 3 eee ES7T2A .. 4 KS. - 1.9 2.4 

ASGT 7 45 ic? 1.23 ‘ 8 d WORT 002 Be csoe 4 soe xs. . J 6.7 

a6. 1.4 45 OscTt 1.65 7¢5 — 3 d ee Be orm ° 8 a * KS ° 8 2.5 

A7GTt Y 362 6 89 : ‘ 6G S.VOITSA wcces - ; 4 6Q5G. 1. KS ; x 

AES a, 25 E6 -79 |7C7 7 4 seen ia os -95|X400 .. s oe KS ° 

8016 7 K25 6 49 eve ae Be . -37/417A :- 3A 250. KS ° 
. 723A8 bé6G 1.65 7029 x f20 1623. 3. 2 is e KS ; 

25s ‘ Le} 9s NG 89 . ruF20 ... 5. . . 3 . si K | 
. . : 7E6 d 'z20 3. 29/4468 .... |927 Ce2s. 1. K 

1/471A 2: w3GT : Sax 2.75 “ : ° i. $9) . + 2 KS410K } 

2 3. 2 69 |6BN6 1.49 : K20A 6.95 75 .. .79 | 450TL ° : cK . 

a a 8:90 |2x2a 1.89 | 68N7 1.69 2.19 RX21 3. ‘89 460 HE200 |931A 6. CKS43DX. 

4 as. -99 68Q6GT 1.29 : 2 99 76 ... . Ses @ a 4 29 |CK ; 

Wstnghs. 8.7 a 1.69 | 68Q7 2.45) one -89 |24 d iT oe d wises . x 955 ° cK ° 

4 Syiv.17.4 ASGT 1.59 6CSGT 79 sad : 4a 1. 05 GL47iAa . , 956 39/\CK x 

6 2. 4. 2.69 6c6 79 : 4G 3C24. 1. ‘ GLSO2A . 957 ‘ cK AX/ 

7 24. s 9 c7 1.26/77 19 25a6 . 1.09 80 : RHSO7 - 9.98 958A 67 6. 

2 at’ Lah 5 Pe se ae: 25A7 .... 3.17181 ...... 2.69/GL530 ...22.00 991 ..... + 

° 4 40) r > 

tf : C 33 4:30 | Bee o3 Top Dollar Paid for Your Surplus Tubes—Send List and Price 
40 4. . 2.85 c 
J 28 ie 8-80) 606 S9\i7Q7 ..... 79 |\2SACSGT. . Se Pe § FM1000 .. 1.50/56 4. 
42 . - X, Pre tats 34 -89\7R7 99 |25AVS5GT.. 1.29\82 .. 1.19 WLS32 cK1005 8 3. 
46. . 24 $650 eee 89/787 09 | 258Q6GT 39|/550P1 ...19 CK1006 3.4 2 
3. . 2s nas S.a0|ces 89/777 03 |25 89 |575A 975.13 €K1007 8 2 
é 8. 34 . 1.39 |\7v7 ‘39 ‘89 |WLS79 10.49 CK1090 2-6 5 
s . . 31,Ci8. 3.45 1.39 | 7w7 19 99 |WLS79B | 12 Ri 5.0 6 
° . 45 19.90 6.35|7x7 KrAFM 1.19 7 is [19/1130 12.06 5 

Lic .70|3D6 1299 69 ‘79\7¥4 63| ‘3s |nY6e1S £1148 ee 6 

csG 8 D21A 1.95 -99\7z4 -25 616 37 HY12 ; $2 

ce. . 23 3:38 -79 |gdc-1s 98 KU627 18. B12 2 5 

c7G : F 1.29 -39 |10Y¥ 4 24.85 WL670A 11. 3 9 1. 

DsGP 08 | 2a04 ‘33 1.29/12a 89 Gos 19.95 701A s 6 9 

o7c . 89 | 304 + 1°29 39 3 100TH 8. 702A 3 o 2 . 

es. ‘99 |3sa" ‘79 ‘88 33/30... Sloe ::.. 2:98 703A 3:88 | 1822 36 -33-90| INaiA 2% 

E7G . v 79 6.9 -79|\33 .. 9 FG104 37.98 704A d 524 1.9% ‘ $2: oe th 4 “333 

F4 -69 4 7.6 45 MY3iz S|FG10S .. 18.98 705A /8021 2.7 s 4 ei, ane > 

esc -79\4 5S 2 $\vuil1 1. 707A 10.4 6 42 14 ts 4 a 

F6 : 1.2 -98 |FG32 S558 HY1i48 . -75 7078 17.49 1629 35 *“2 bet > 3 

F7G 3 1.0 98|_.. -. 23.85 /H¥115 145 .79/710A/8011 9 o 97 4 bets - 

G4cTt q . 2.19 [11 /32L7GT 1.4) 117L M7GT 1.59 713A 1.0 i 1.25 5 2 : $9 

GsG 8 . 3.3 -$9/|33 .. -59 117N7GT.. 1.79 NL714 : 5.9 2 77 i sas : 

G6GT ° . 1.09 .39 34 69 117P7GT 1.39 714AY 5.90 3 .73 14 ts :: 

H4G 4 -79/12au6 89 35/51 89 117z3 ... : 715A 6.4 4 ‘73 +. bet > $e 

HSGT 8 8 AU? -95 35A5 -79 117246T 1.39 7158 9.6 5 1.49 ply + * 38:00 

ae Potsawe |<. a°9g/3beg 052g anseSae.: HAS FER 252898 |86a3 Sos: 388 93-38 lthag 2222 

* ° . ° z 4 e 4 es . eee , 

136GT -79 4342 /700 27.00 L6 2.43/12AxX7 |... .99 35L6GT 79 CKiis . 718BY 48.4 OT i49.50 3 ‘* os 
€ rev: ‘Fea be \Stes 1.€ 2aY7 |:: 2.95\35T ... 89 F123A ... 8.49 718CY 48.45 2050 . 1.79 i ;: 

4 so do |SLSGa 1.69/12B8A6 -79 35TG 45,7125 ....22.49 7IcCA . 49.95 2051 1.19 a 3: 

1LA4 1 + 2 +4 L6GAY 2.29/12B8a 7 we -49 Fi27a -19.98 721 . 2.49 R4340 36.00 ‘3 3: 
1LA6 s yi Tk PER fo 1 2806 1.75 35 69 VT127A |. 3.90 722A 287. 2.455516 . 7.75 a + 

Wy 4x-SOOF | 85.00 |SN4. 2-23|12886 ... .89/35Z3 .... .79 CV148 ... 4.98 723A 9.75 | 5517 . 3.39 14-9 , 

ics 89 | SAX4GT 54 . 4. a 

Los 4 saze és6 3-33 erst ~ Use Your Priority for SPEEDY DELIVERY—Extend Your DO & Contract No rk x 

LES ‘ Q? ‘ 2.9 F 

Lue pelteas /auaee \on2 ‘99 | 128F6 .85|35Z4GT .. .69/150T 14.50 © 18.9 2: 

Soar 4 24 RBS a. BH7 ... 1.29|35Z5GT .. .59 VTIS8 14.49 . $- : 9.7 7 

Psat 9/5329 a 2 ce 1.39 REL36 634 .49/FG166 49.00 7 3. 9.7 y 

R4G Spec 76 -89/12FSGT -79|36 .... -65 FG172 42.50 :  2a.at * a't¢ 
42 cv 2 BGT “99/1 2H6 189/37 ° 9 1828 . 1.20 7 4 29:9 ee 

QscT p  SRewev 7G . 35cT ‘69 "59 |FG190 ‘30/7 9. “3:7 ° sf 
3036 56°23 ATGTY.. 3.37 ‘99 |RK39 2'89/T200 . ‘98 |7 : $8 * write 
is Fit 72 a FF So eta : H “Sigs 
1$4 2 “$2 \eso7cT : 7GT ‘79\T40.. 4:29 203A 5.98 803 3 14. 18:3 : sas 

$21 69 49 a S GT -98'°Z40 .... 3.98 2058 VT2. 1.69 | 804 a] 4 14.8 ’ ples 

7 7 . A7GT 99\40 ...... 1.09 CE206 3.15 . Ss. . 10.9 . 2.39 
* y "99 |6SG7 . 7 1.39 |HY40z 3.75|211 VT4c_ 1.89 6 7 18.2 {77 
Ses010 *e9|sza 1.29 /6S47 . Fsct 7941 9/CE21s . 8.98 98 5693 7 *'2als0 len > = 

° ‘ 6A 6 75 |8S47, - F7GT 59/42 9 RX125 9. ’ -43 | 5694 3 i Gnvo? 3/80 

v° : i K7GT & 7 9/43 S WE215A ‘ 10.98 | 5726 4. oom . 

3 “23 1Sa3 i‘. L7GT 8 7 1.10 45 9|217¢ 8. 90 | 5749 4. 4 Thermistors 

3 "99 |6asc 2:39 |6SN76 ? J7GT 79458 VTS2 4 227A 4. 90 | S751 Ss. 1 9 

xs 6. Ae ‘a9 |SSN7WGT. 2.25 7 89 | 4 231 1 8. 763 i 16 

22 3.98 |6A7 1:39/§ EH ‘69 8. 3°83 $812 2: a7: 

A 2-33 /easet 1-99 |6Ss7 1.09 9: 866Jr. 1.09|5881 3 “37: 

aac 3.29 /6ARe ..- 6:2 t 1.33 33 ee 6030: 4 - -e- 

a y aes fons 2:3 u7GTyY.. 3.37 22.2 fe P X6653 .. *$ 

A gaesore. 1:00 | S827 1.05 19.4 OZR ...99 oom 

ness c i149 |6T7G 89 14.4 00S 5 "36 

Asis ic? 99 BU Sct 1-39 > 012 2 - 39 

4 a'solenote 1:28|6us 6cs 99 9 9 013 2 ‘33. 

822 . a “a |6U6GT 09 9 oe 013A 4 - +33 

21 164 Es ‘ 4 69 39 204TH 11. O14A 

c22 7193 3 AF6G 1.3 25 9 4TL 1i 020 pd 

cae a7 lGaet 133 |evecr 69 | 99 307A /RK75 4. 025 % 

<3¢ ; 1.99 9 a .... ae 2001 ; 

C33 3-49 | Gwact 69 9 311 7 002 8° 

ax 3-98 lewsoT 89) 9 313 2: 003 a1 

€39 1.39 |6w7G 2.3% 9 316 i 2004 7 33: 

Cc . 4 -49) 9 323 21 9006 .29 . 

cao 7:28 |6xset -49 9 327 . 4 b-Miniatures Vacuum 

‘ 6G 1.27 9 3 s “ 2.95 Capacitors 

C43 69 |b ysG a9 + 3 

€43 1.2¢ 7a “Beltane °° °° 228/88 ------ | 3 

<ee 5-23 |ezvse ‘a9 - as 

eS2 5.98 743 _— $3 ' Mo Back G , 

D21 1.25) é THAT NS ney ac uvarantee 

e 1.19746 . . (Cost of Mdse Only) 

£22 ‘79 7A7 d A A S Min. Order FOB 

e24 2.98 7A8 F BUY NYC. Add Shpg. Gherpes 

E25 HY6S 5.15 6ASS 79 7AD7 , Fe YH. Sh, 
2E30 . 2.19 6AS6 79 . d. a- 

2521 10.69 6AS7G ; Prices Subject 
2321A ... 9.285 \6AT6 ° 


December, 1951 


NSFORMERS 


41S V 60 Cyc cneyt ‘+4 2 
rf 


Full-Wave, 6.4V 


Hypersil Core, 98 

2500V for CRT, 6.3V/.6 1 s 

Kenyon Hvins, 4/BC412 le 40 pimnt $7.98 
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B00VCT 1L00MA, 
V/BA U 


1A 

ssovcr ‘asoma, Sv /SA, 8. GVA. 
2 A, G6.3V/2A, 6.3V/1A, 
jérrenson WSiD 
FILAMENT TRANS 
B.BV/BA @ TOO. 2.02.2. .00% 


@ 79¢, 
SvSy/ 10A 1OKVINS 
“SVCT 20A/12KV INSUL CSD use 
Svy OK NS 


SA.6A, 7V/14A ST aTKVA, GE... 4.98 
STEP UP OR STEP DOWN | 
220V to 110V yp ae Ametran.... 
440V_ to 220V Ss 
220/110V 200W 4.98 
{solation 3.98 


220-1 lov 250W 


PLATE TRANS 
2X330VCT 25M Vv 


cao concn 
Soa Bases 


- a 
Neo Saor 


CHOKES 


DUAL 30HY /60MA CSD .$0.98 
3HY (40MA HIQCSD2 For .98 
1SHY/40MA AC/DC oa 


1OHY /GOMA /UTC 2 FOR 1. 3 
AI2HY/BOMA CSD ..... 2-2 
YY 8SMA @ 98c .2 FOR : 7. 
oy! 100MA HMSLD G.E 1. 
Y 100 a a(COMiA CSD 1 SLD 


uTc Hsu 
3KVINS HSL dD: . 
POOON TES . 2.89 


A CSD peti 


DUAL 2HY/300MA HMSED D is 
c or 15HY/400MA 


FOR 1.98 


A. L5KVINS HMSI D. : 
NBKVINS 


3SHY 2.5A 

1OHY 135MA . ° 
MODULATION and AUDIO XFMRS 
MODUL 240 Watts Peak PP Par ree s to 
Load STANCOR 
Sle 56. 
UNIV OUTPUT/12 Watts Any 
> IT ; 2 for $1.98 

Line Auto Former /3 TC LVM-11.$3,49 
Mike or Lin wt rid a UTC_0-14 


9s 
Tube Any 


50:1/200 ohms to lo me . 
OUTPUT /300 Watts a Fi’ Frece 5 to 9 ohm 
VC, Weco H’'Sid HiVin $12.98 


CONNECTORS 


@enececeaa 
bow S 


° => 


ar Ss 
JOHNSON. 7 0H30 70 


p $1. 
Neut’ ZT/12 mmf 500 Volt 


BD. Cardwell 
L TK-300-U § 5: 3 to 3i2 mmf. 
ade Split Stato 


° G 
24 Meter Butterfly Gnder 
‘ank & Ch coeeeee eS 


n “* - 
30mmf w/RF 
+ 2 for 98c 


(OTA BRB’? 


THAT'S A Buy 
OIL CAPACITORS 
fd Each fd 


Each 
a 


Pi 
~ 


Waonouas yoao 
oo) 


NS OV RUNES 
aonoe 
° 


SVesnwet- 


Sonny 


ate br) 


ton 


aOSanrerKoo 
CSOCooucdw 


COUR rere 


> ba 
KKAK AKA 


on 


og A. Postage & va Postage (*Silver 4 
Eac 


00002 ... $060 Sor 1* . $0.17 
000022 ‘ 09 | - 23 
-000024*% -17 41s 
-000025* .. .17 -27 
00004 .... .09 15 
O0005* ... 3&7 +4 
000082 . a 33 
OOO1R ..ccoe 09 -22 
00014 17 | -43 
See «cece .09 -22 
DEBS osece 17 -23 
OOIL ...ee -09 O01 ceree ol 
Pr iptipaiet ne .08 0001S .... -09 
8. .001 mf, 10c; .006 mf, 23c; .01 


Fig. 

mid, 35c. 

Fig. C. Solder Lug Terminals & Mtg Holes 
Mfd. Each u h 


600 wv 
MOOG cece $0.29 | .03 e 
Fee 4 1200 wv" 
002 4 002 .66 
004 5 O04 cscs -68 
005 5 005 a 71 
006 .89 O11 .78 
.008 ° 6 2500 wv 
On .« .6€ .00047 59 
Fig. D. Sorow Term & Mtg 
ich u Each 
1200 wv 
J O1 $0.78 
37 013 -89 
03 1.89 
033 2.39 
> 2500 wv 
0004 ° 59 
002 . 1.09 
0022 1.09 
0024 1.13 
0035 1.19 
0036 1.19 
0043 1.29 
005 1.45 
006 1.55 
61 01 1.89 
.66 O15 2.19 
71 3000 WV 
75 .0055 1.35 
Fig. s. Upright Zate Micas 
Mid Each 
250 voc 3000 voc 
BE ccccces $0.47 005 ... 1.65 
2 isco wo } ,008 1.79 
ee Soennen 89 | 3500 voc 
05 : 1.08 .000033 -78 
2000 voc 
, ae 1.08 sooo voc 
005 1.19 -000082 1 
.006 1.25 .0001 
01 1.39 00015 
ols 1.68 00018 
02 1.98 BOOB secce 
03 . 2.35 OOS ecocse 
25 |} .00043 
0025 1.08 | .0006 
006 1.65 | .001 
| 005 
MH 1 BE vcceces 
‘3 | 6000 voc 
19 | OOL ..cees 
-39 002 4.79 
i * Csd 
™ . & ach 
004 $5.59 
0003 8 3.98 0025 8 


PRINTED IN 


METER SPECIAL 
Best Buy—S Ma DC Tuning Me 
ter. G-E. 219” dia $1.29 
SPECIAL 0-15 vac. 2 1/i¢t 
Rd., GE 00 eye. USN $1.69 | 


pc MICROAMMETERS 
0-50 ua Weston 16.98 | 
0-150 ua. 2” McC lin tock . eee 8.49 
0-500 ua, 21% DeJ 6.98 
Dé MILLIAMETERS 
0-1 Ma (Reads 5KV Mult) 3” 
sq. Weston . " 7.50 
0-10 Ma & O-SKV (Basic 1 Ma ile 4.98 
0-10 Ma & 0-1 KW (Basic 1 Ma $19 4.98 
0-25 Ma, Weston 3 Sy 6.98 
0-30 Ma, Weston 3” sq 6.98 
9-200 Ma, 212" GE. 5.98 
0-300 Ma, Weston 5.98 
. AMMETERS 
Co Sa 4.98 
_ Triplett . 3.49 
 % "a eeeease 3.98 
Triplett 3.49 
Shunt EC o, Wstat 2.98 
Gen le 3.49 
Int Shunt. WECo 3.49 
” Ext Shunt WE/Wstg 3.98 
Less Shunt 3.98 
* Less Shunt, WEC 
a feston 
2 W /Shunt, 
2 ” Shunt, WE/Wstg. 
2 Less Shunt, GE. . 
2 
oc 


2 
12” Less Shunt. Wstg. 
VOLTMETER 


sq. Wstghs......... 
Weston 3” sq. Bilt-in 
12 


ia Beak! nd 


O-1A, 214" *Cse 
0-8A, 3” ‘Triplett hi. rr : tnt C ouple 
O-9A, 21% ‘stghs U jny cesvcesse 
O-SA, 212” Rnd Wstghs .......... 
ac VOLTMETERS 
-7.5V, 312” Wstghs 
O-BV. 31 Weston 


0-150V, Weston, 3” 
VOLUME LEV 
—20 + 3VU, Weston, 3 sq.... 16.98 


LINE FILTERS 


s0Renn/ 1% Sovacts 
iv -1 to 
$s 


“ Bm o- Sta 
100Amp/usable 110 vacde GE PY ‘for Si 98 


SELENIUM RECTIFIERS 


HALF WAV 
Volts tn Voits Out mee Each 
18 12 -69 
130 12¢ O75 5 59 
130 120 065 55 
130 120 09" .69 
130 120 2 -98 
FULL WAVE BRIDGE 

18 4 2 $2.40 
18 + 3.85 
18 4 6 5.49 
18 4 5.65 


120. Lbs 


‘Pric xtend Det 
D EQUIPMENT BUYS! 


US Navy Version BC ~~ Ideal Citi- 
ne 


less 


Quantity 


. nec & Dyn . 12.95 
RADIO COMP RCVR Less Tubes,AsiIs 5.98 
TGS Keyer, As Is . -98 
ees | c > Like New, Less 
Handset TS- 7.98 
RM-S3 “reL ‘CONTROL 4 Xmitter 5.49 
RO AP Receiver, Less Tubes, AsIs 14.98 
TG10 Coat Unit, Less Tubes & Cab- 
inet, as . 19.95 
RM29 Control Unit = AND NEW 11.98 

ic IF Less Tubes, 
.98 
29.98 


As Is, Less Tubes. 
Se 3 


ROER... 

ay hay KIE w Bag 

Tubes Crys A -.. 98.00 

DYNAMOTORS in ap BM What are your 
requirements 


ne vee SOCKETS, ALL Svees 


A in GIAN 0 
8 4-pin aL, ie $s ‘ete: : 4-33 
c. ocket eee 1.15 
B. Johnson 7-pin§ Steatite, 829B; 
ic; 10 for $.00 
DB. Johnson K257 3 -63 
&. Small 75 
F. Med .89 
G. 5 -39 
H. 
-98 
' .30 
4 30 
K 36 
L -30 
™. a .30 
mM. 'B Top Megat 2 
or -23 
M 7- pin Bot Mtg Bkit Sim 
147-500 - 3 
M . 9-pin Mini. 12 Shid Base, 
Dc ceeee en pteseecgee 45 
M pin Min. 1@ Shid. Top .4S 
M. NOVAL Sh id. 114”, 12¢; a 15/16” .34 
N. AMPH fem 78F Pin 4,5.€ 17 
©. 4-pin AMPH49RSS4&mtg ¢ Ceramic -27 
P. OCTAL 8-pin & plate Bkite..... 10 
2 OCTAL 8-pin & plate Steatite. oe .25 
. OCTAL 8-pin & plate Mica 'B.... 41 
R. LOKTAL 8-pin & lock Mica "B HF .10 


U.S.A, 


PRECISION 
RESISTORS— 
Over 2'/2 Million in Stock 


“TAB"’—Specialists in Precision Resistors 
No Mfrs Choice—We Ship Types in Stock 


0.116 271 1200 3100 4550 90000 
0.42 75 223 3163 4600 91000 
0.425 280 250 259 5000 93300 
-607 6 26 3290 6000 95000 
0.7 89 1300 3333 6500 3 000 
03 99 35 3384 6800 0000 
3 0 35 3500 7000 15000 
75 310 400 3509 7500 16667 
s i1.5 148 3700 73977 2000¢ 
32 49 3730 8000 3000: 
-83 2 50 3760 8300 3500¢ 
33 $1 40 8380 4000 
4.35 4 1 4030 8500 4100¢ 
35 1600 42 8800 4500¢ 
025 36 640 4220 9000 14700 
25 366.6 46 4280 9500 00: 
5S 70 50 4300 0000 00 
37 67 4314 20441 00: 
8 3 68 440 0500 00: 
3 38 1 4444 1000 6675) 
J 390 1 4500 1500 oo¢ 
0.38 400 4 4720 200 6920¢ 
1.25 410 7 4750 2500 006 
2 414.3 $0: 4850 22990 200€ 
3.52 418.8 ia 4885 23000 60¢ 
4.2 425 3 4 3150 00C 
4.25 426.9 6 S 3325 60C 
i4.5 42 9 5100 3400 0 0¢ 
aa 94 5210 23500 00¢ 
> 45 9 5235 4000 00 
4s 96 5270 24600 91 00¢ 
J 46¢ 9 $300 000 > 
2 47 3 soo 5200 0o00¢ 
47 9: 600 400 $ 
4 47 OC 730 5833 2000) 
48 0 770 3000 22500¢ 
; 48 0. 910 500 22900% 
500 20. 000 6600 30000 
20 90 4 100 000 
25 0 12s 7500 3ac 
40 20: 140 000 240001 
so 90 430 
7s 908 300 500 
$0 909 495 9000 
38 1 500 500 
20 a 840 990 00C 
2 a 990 000 000 
Ss 1 000 000 
3 14 320 500 
40 a 500 000 D >€ 
:41 1¢ 7 3000 S 
45 91 7717 000 314000 
4 549 16 9 000 200 
oO 19 7930 38140 OO0C 
30 7 23 950 500 900: 
81.4 6S 24 000 639000 OC 
8 2 094 39500 o00C 
8 ° 6 250 40000 oC 
3 8 S00 42000 200 
20 s 200¢ 700 43000 0000 
o1 Oo 104 770 45000 
2S 1 08: O00 ..... 
0s.7 4 9 100 47500 420000 
7 9 4 445 48000 
120 7 4 SOO 48660 2500¢ 
1.2 699 4 7io 49000 
Ss 700 5 800 s0000 
oO 7il 6 900 $2000 4 200 
s 3 8 902 $5000 
47.5 Oo 8 0000 56000 900 
oO 0 9s 0430 57065 200 
0 »0 2200 0500 $8333 OC 
6s 96 2250 0600 60000 430 
te) oO 090) 430 
7s 54 o93 2000 900 
79 + 1000 64000 OC 
82 900 140 5009 
82.4 ° 1500 66600 
00 7 1690 66650 
09.4 946 2000 67500 
16 78 250 000 
20 000 2800 70000 
20.4 1030 3000 72000 00 0C 
25 os6 3100 73500 >€ 
30 os9 3500 75000 7 > 
35 O67 3550 80000 80000¢ 
40 100 3600 82000 8 >€ 
110 4000 84000 C 
245.4 1150 4250 85000 
250 1155 4400 85750 930000 
260 162 4500 88000 9 c 
Any Size Above, Each 35c; Ten for $3.29 
. 1.57 2.25 6. 8.02 
1 1.579 2. 6.5 5 
2 1.65 2. 6.6 os 
25 1.75 2. 6.7 5S 
3 i.8 2. 7 1 
35 1.9 2. 7.5 11.58 
39 2 3 7.62 a 
4 2.41 3. 7.74 12.83 
5 2.2 3. 8 a 
13.85 
Any Size Above, Each 70c; Ten for $6.49 


(<C> Voc uum Precision 


1iVolt Resistors 
Meere-.32 25/.6/.75/.83/.99/1/1.5 
5 4% Accy...Ea, $1; 10/$7.50 


SWITCHES AND MICROSWITCHES 
SPNC/ 10A /WZ-RQ11/Plunger 
SPNO/10A/YZ-7RTC/Pin Plunger Sa 


: é i 1.25 

6 AMP /12SV Removed from Equip. Bkit 

CSD CLEAN SPST 4/$1; DPST 3/$1 
6-VOLT CARTER GENEMOTORS 

Brand New! Way Below List Price 

utpt. ode h 

37 5maint 4037AS $29.95 

6V/27.5A 590V/ 150n 5 9.95 

6V/42A 590V 250 ° 

All Carter Genemotors Supplied with 


General Electric Input Filter Free 
SELSYNS 

GE As Is No Returns. ..2 for .49¢ 

GE Selsyns 2 for $6.98 

GE Brand New115V 4100 y.ea.$9.75 

48 Syne.Trans115V/60cy.2for ose. oo 
9 Syne.Diff. 115V/60cy. @$9 

2 for sia ‘oo 

ELECTROLYTIC CNDSR SPECIALS! 

8 50 mf/350vde FP....... 3 for 98c 

30-15-10raf/2° outs eeees 3 for 98c 

40-20mf/2 ae 4 for 98c 


)-25vde FP. .2 for 98e 


4mf /450vac 
6000mf/ 1 5vac. 


HIGH CURRENT MICA CNDSRS. 
mia CYLINDRICAL SIMILAR TYPE * 


‘*Tynee-Dry’ 
SPECIAL 


mps Ones 
5 35 1 $12.49 
ax 003 1.5 7 1 2. 
soe 6 5 3 s. 
ol 10 37 1 35.00 
00005 20 43 3 6.98 
0005 3 37.s0 


35 3 
rite In wonr Requirements 


Write for Your FREE 
**TABOGRAM"™' 


Money Back Guarantee (Cost of 
Mdse Only) $5 Min. 


bject to Change 
one: Worth 2-7230 


RADIO & TELEVISION NEWS 


In the CBS-Columbia design laboratories, Al Goldberg 
takes some important readings with the EICO Model 221 
Vacuum Tube Voltmeter and Model 555 Multimeter, as 


Harry R. Ashley looks on 


KITS 


WIRED INSTRUMENTS 


WEW sssx muctimeter 


20,000 ohms/volt 


WEW 322x sic. GEN. 
KIT $23.95. WIRED $34.95 


WEW 950x nc BRIDGE & 
RCL COMP. KIT $19.95 
WIRED $29.95 


MEW ‘osx sattery eum 
KIT $25.95. WIRED $34.95 


©1951, Electronic instrument Co., Inc. 


Prices 5% higher on West Coast. Due to unstable 


Mr. Al Goldberg, Assistant Chief E 


” 


4 ee Columbia Color Television production lines 


For Laboratory Precision at Lowest Cost- 
the Leaders Look to EICO! 


does CBS-Columbia, Inc., today’s headline-maker in Color 
Television set production, use EICO Test Instruments on 
its new Color Television production lines and in its design laboratories? 


oe ere es Me — like Emerson, Tele-King, Teletone, and many 
another famous TV manufacturer coast to coast, CBS-Columbia knows 


Ge kava ‘ o 
Only E1CO Test Equipment delivers 
All 10 EICO nomical Features! 
1. Laboratory Precision 7. Latest Engineering 
2. Lowest Cost 8. Super-Simplified Assembly and 
3. Lifetime Dependability Use Instructions 
4. Speedy Operation 9. Laboratory-Styled Appearance 
5. Rugged Construction 10. Exclusive EICO Make-Good 
6. Quality Components Guarantee 


Before You buy any higher-priced equipment, be sure You look at 
the EJCO line—in Wired as well as Kit form! Each EICO product 
is jam-packed with unbelievable value. YOU be the judge—compare, 
see EICO instruments today — in stock at your local jobber — and 
SAVE! Write NOW for FREE newest Catalog 12-R. 


FOLLOW THE LEADERS... INSIST ON EICO! 


511K VOM 
\ KIT $14.95 


Columbia, ond Harry R. Ashley, President of EICO, | 
inspecting the use of the EICO Model 221 Vacuum Tube 
Voltmeter and Model HVP-1 High Voltage Probe at the 
Sweep Frequency Troubleshooting Position on the CBS 


of CBS- 


WEW 
221K VIVM KIT $25.95 
WIRED $49.95 


(i 
HIGH 
VOLTAGE 


PROBE $6.95 


WEW 425K 5° PUSH-PULL 


SCOPE KIT $44.95. WIRED $79.95 


ELECTRONIC INSTRUMENT CO.,Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 


i it i a Br aoe 
PRINELETON UNIVERSITY 
LIBRARY 

PRINCETON N JER 


In Volume Controls, too... 


fast, sure fit 
is important 


In a survey of hundreds of service- 
men, the importance of fast, sure 
installation was emphasized time 
after time in connection with volume 
controls. If you want a control that 
lets you do the job fast . . . and do 


it right... 


Make Sure! Make it Mallory! 


When you use the Mallory Midgetrol*, you get a 


combination of features that can’t be matched. 


First, you get a permanently fixed, tubular brass 
shaft that can be adapted for split-knurl or 
flatted type knobs in a few seconds by inserting 
one of the steel shaft ends supplied in every 
package. This means utmost convenience with- 
out sacrificing the stability of permanent, 


two-point shaft suspension. 


Second, you get the convenience of AC switch 


design that permits secure attachment, without 


Single Section Control Illustrated 


DualconcentricMallory Midgetrols 
can be made up easily by com- 
bining factory-assembled front 
and rear sections of desired resis- 
tance values. Ask your Mallory 
Distributor for details! 


“wus. U. & Fes. Oe. P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


removing the control housing. Positive indexing 


assures proper position. 


Third, you get exceptionally accurate resistance 
values and taper curves. 


Fourth, you can be sure of years of quiet, 
satisfactory service life through extremes of 
humidity and temperature. 

Make it Mallory and make sure! Ask your dis- 
tributor to show you the time-proved Mallory 
Midgetrol with the new features that make 
installation faster and simpler than ever. 


Depend on your Mallory Distributor 


for precision quality at competitive prices 


